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PART    I. 

Ofjicsbs  of  thx  Cobps  of  Enoinsbbs » 3 

SEA-OOAST  DEFENSES 4 

BOABD  OF  ENGINEERS. 

Officers  ooDstitnting  Board,  8;   subjects  considered  and  reported  npon,  8;  additional 
daties  of  indindnal  members,  10;  sea-coast  fortifleations,  11. 

WHARF  AT  FORT  MONROE,  VIRGINIA. 
Ik  chabge  of  Lieut.  Ck)L.  Peteb  G.  Hains,  Gobfb  of  Ekginebbs 12 

IRON  PILE  BRIDGE  OVER  MILL  CREEK,  AT  FORT  MONROE,  VIRGINIA. 

Ik  chabok  of  Lieut.  Col.  Peteb  C.  Haikb,  Cokps  of  Enoikeebs 12 

POST  OF  WILLETS  POINT,  NEW  YORK.— ENGINEER  SCHOOL  OF  APPLICA- 
TION.—BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Offigeb  nr  oommakd,  Lieut.  Col.  W.  R.  Kiko,  Cobps  of  Ei^gineebs— 

Post  of  Willets  Point,  12;  School  of  Application,  Battalion  of  Engineers,  13;  Engineer 
Depot,  statement  of  Ainds,  14. 

RIVER  AND  HARBOR  IMPROVEMENTS. 
Genebal  statement - —       15 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

Ik  obabob  of  Lieut.  Coi..  Jabbd  A.  Smith,  Cobps  of  Engineebs — 

Lnbec  Channel,  Me.,  15;  Moose-a-bec  Bar,  Me.,  Narragangns  River,  Me.,  20;  Break- 
water from  Mount  Desert  to  Porcupine  Island,  Me.,  Bagaduce  River,  Me.,  21;  Penob- 
scot River,  M&,  22;  Belfast  Harbor,  Me.,  Camden  Harbor,  Me.,  23;  Rockport  Harbor, 
Me.,  Rockland  Harbor,  Ble.,  24;  Kennebec  River,  Me.,  Portland  Harbor,  Me.,  25;  Chan- 
nel in  Back  Cove,  Portland,  Me.,  26;  Break  water  at  month  ofSaco  River,  Me.,  Saoo  River, 
Me.,  27;  Kennebnnk  River,  Me.,  York  Harbor,  Me.,  28;  Portsmouth  Harbor,  N.  H., 
Bellamy  River,  N.  H.,  29;  Cocheco  River,  N.  H.,  Harbor  of  Refuge  at  Little  Harbor, 
N.  H.,  30;  examinations  and  surveys,  31. 

Ik  chabge  of  Lieut.  Col.  S.  M.  Mansfield,  Cobps  of  Ekgineebs — 

Newburyport  Harbor,  Mass. ,  32;  Merrimac  River,  Mass. ;  Powow  River. ,  Moss,  33. ;  Ipswich 
River,  Mass.;  Harbor  of  Refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  34;  Gloucester  Har- 
bor, Mass.,  35;  Manchester  Harbor,  Mass.,  36;  Lynn  Harbor,  Mass.,  Winthrop  Harbor, 
Mass.,  37;  Boston  Harbor,  Mass.,  38;  Hingham  Harbor,  Mass.,  39;  Scituate  Harbor, 
Mass.,  40;  Plymouth  Harbor,  Mass.,  41;  Wellfleet Harbor,  Mass.;  Provincetown  Har- 
bor, Mass.,  42;  removal  of  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 43;  examinations  and  surveys,  43, 
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n  CONTENTS. 

I2C  GHASOB  OF  MAJ.  W.  S.  LlYBBaCOBS,  Ck>BF6  OF  ElTOIKKKBa— 

Harbor  of  Beftige  at  Hjannia,  Man.,  44;  Harbor  of  HaAige  at  Nantackat,  Man.,  Tlao- 
yard  Hayen  Harbor,  Man.,  45;  Warebam  Harbor,  Man.,  46;  New  Bedford  Harbor, 
Man.;  Taunton  River,  Man.,  47;  Warren  River,  R.  L,  48;  Pawtacket  River,  R. 
I.;  Providence  River  and  Nanaganaett  Bay,  R.  I.,  49;  Bttnoval  of  Green  Jacket 
Shoal,  Providence  Harbor,  R.  L,  60;  Newport  Harbor,  R.  L,  51;  Harbor  of  Refbgeat 
Block  Island,  R.  L,  52;  Paweatack  River,  R.  L  and  Conn.,  53;  Harbor  of  Reifbge  at 
Stonington,  Conn.,  54;  removing  snnken  vesBds  or  craft  obstructing  or  endangering 
navigation,  55;  examinatLona  and  sorveja,  55. 

In  ohabob  of  Lieut.  Col.  D.  G.  Houston,  Cobfs  of  Ehoikbbbs— 

Thames  River,  Conn.,  56;  New  London  Harbor,  Conn.,  Connecticat  River,  Man.  and 
Conn.,  57;  Clinton  Harbor,  Conn.,  New  Haven  Harbor,  Conn.,  59;  Breakwater  at 
New  Haven,  Conn.,  60;  Milford  Harbor,  Conn.,  61;  Hoosatonic  River,  Conn.,  62; 
Bridgeport  Harbor,  Conn.,  Black  Rock  Harbor,  Conn.,  63;  Norfndk  Harbor,  Conn., 
64;  Five  Mile  River  Harbor,  Conn.,  Stamford  River  Harbor,  Conn.,  65;  Port  Chester 
Harbor,  N.  T*,  Echo  Harbor,  New  Rochelle,  N.  Y.,  66;  New  Rochelle  Harbor,  N.  T., 
East  Chester  Creek,  N.  T.,  67;  Greenport  Harbor,  N.  T.,  68;  Glen  Cove  Harbor,  N.  T., 
Flnshing  Bay,  N.  T.,  69;  removing  annken  vessels  or  craft  obstmcting  or  endangving 
navigation,  70;  ezaminationB  and  surveys,  70. 

Ik  ohabob  of  Libut.  Col.  G.  L.  Gillespix,  Corps  of  Ekginbebs— 

Hudson  River,  N.  Y.,  71;  harbor  of  Sangerties,  N.  Y.,  72;  harbor  of  Rondont,  N.  Y.,  73; 
Harlem  River,  N.  Y.,  74;  removing  obetmctions  in  the  East  River  and  at  Hell  Gate, 
N.  Y.,  75;  Newtown  Creek,  N.  Y.,  76;  Bnttormilk  Channel,  N.  Y.,  Gowanna  Baj,  N. 
Y.,  78;  New  York  Harbor,  80;  Raritan  Bay,  N.  J.,  81;  removing  snnken  vesscia  or 
crafts  obstructing  or  endangering  navigation,  82;  examinations  and  surveys,  83. 

In  ohabob  of  Caft.  Thos.  L.  Casbt,  Corps  of  Enginbbrs— 

Sheepehead  Bay,  N.  Y.,  83;  Canaisie  Bay,  N.  Y.,  84;  Snmpawanus  Inlet,  N.  Y.,  85;  Ar- 
thur Kill,  N.  Y.  and  N.  J.,  channel  between  Staton  Island  and  New  Jersey,  86;  Pas- 
saic River,  N.  J.,  87;  Elizabeth  River,  N.  J.,  Rahway  River,  N.  J.,  69;  Raritan  River. 
N.  J.,  90;  South  River,  N.  J.,  91;  Shrewsbury  River,  N.  J.,  92;  Keyport  Harbor,  N. 
J.,  93;  examinations  and  surveys^  93. 

Is  CHARQB  OF  LiBUT.  COL.  HbNRT  M.  ROBBRT,  COBPS  OF  EnOIKBBBS — 

Delaware  River,  Pa.  and  N.  J.,  94;  Philadelphia  Harbor,  Pa.,  96;  Schuylkill  River,  Pa., 
97;  ice-harbor  at  Marcns  Hook,  Pa.,  ice-harbor  at  the  head  of  Delaware  Bay,  Del.,  98; 
construction  of  iron  pier  in  Delaware  Bay  near  Lewes,  Del.,  99;  harbor  at  Delaware 
Brei^wator,  Del.,  100;  Hantoa  Creek,  N.  J.,  removal  of  wrecks  from  Delaware  Bay 
and  River,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
United  States  Commission  advisory  to  the  board  of  harbor  commissioners  of  Phila- 
delphia^ Pa.,  101;  examinations  and  surveys,  102. 

Ik  charge  of  William  F.  Smith,  Ukitbd  States  Agent,  Majob  of  Enoinbbbs, 
U.  S.  Abmy,  bbtibed— 

Maurice  River,  N.  X,  102;  Wilmington  Harbor,  Del.,  ice-harbor  at  New  Castle,  DeL, 
103;  Duck  Creek,  DeL,  St  Jones  River,  Del.,  104;  Mispillion  Creek,  Del.,  Broadkiln 
River,  DeL,  105;  inland  water-way  from  ChincotcAii^e  Bay,  Va.,  to  Delaware  Bay  at 
or  near  Lewes,  Del.,  106;  Broad  Creek,  Del.,  107;  Susquehanna  River  above  and  be- 
low Havre  de  Grace,  Md.,  108;  Fairlee  Creek,  Md.,  Corsica  Creek,  Md.,  109;  Chop- 
tank  River,  Md.,  harbor  at  Cambridge,  Md.,  110;  Pooomoke  River,  Md.,  removing 
sunken  vessels  or  cmft  obstructing  or  endangering  navigation,  111;  examinations  and 
surveys,  112. 

In  ghabge  of  Capt.  Thos.  Tubtlb,  Cobfs  of  Enoikebbs — 

Patapsco  River  and  channel  to  Baltimore,  Md. ;  James  River,  Ta.,  113;  removingsunken 
vessels  or  craft  obstructing  or  endangering  navigation,  115. 

In  ohabob  of  Lieut.  G.  J.  Fiebegbb,  Cobfs  of  Enoineebs^ 

Harbor  at  Norfolk  and  its  approaches,  Va.,  116;  Approach  to  Norfolk  Harbor  and  the 
United  States  (Norfolk)  navy-yard  between  Lambert's  Point  and  Fort  Norfolk,  Va., 
116;  Nansemond  River,  Va.,  indnding  the  mouths  of  Bennett  and  Chnckatuck  creeks, 
117;  Appomattox  River,  Va.,  118;  Currituck  Sound,  Coanjok  Bay,  and  North  River 
Bar,  N.  C,  119;  removing  sunken  vessels  or  craft  obstr  acting  or  endangering  navi- 
gation, 120;  examinations,  120.  * 
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In  chabge  of  Ltbut.  Col.  Pstsb  C.  Hahtb,  Cobfs  of  ENonrsEBS— 

Potomac  Biyer  at  Washiiigtoii,  D.  C,  121;  reoonstniction  of  the  Aqaedact  Bridge  at 
GeoTgetown,  D.  C. ;  eonstraetioii  of  bridge  acroea  Eastern  Branch  of  the  Potomac 
BiTer,  D.  C,  123;  examioatioiu,  124. 

Ik  GHABas  OF  Mr.  8.  T.  Abkbt,  ITkitbd  States  Aoekt— 

Fatazent  River,  Md.,  124;  channel  at  Moant  Vernon,  Ta.,  125;  Breton  Baj,  Leonard- 
town,  Md.;  Nomini  Creek,  ya.,126:  harbor  at  entrance  of  St  Jerome's  Creek,  Md., 
127;  Rappahannock  River,  Va.  (indnding  Urbana  Creek),  128;  Totoaky  River,  Va. ; 
Mattaponi  River,  Va.,  120;  Pamunky  River,  Va.,  130;  York  River,  Va..  131;  Chicka- 
hominy  River,  Va.,  Statinton  River,  Va.,  {horn  Pig  River  to  Randolph),  132;  Dan 
River  between  Madison,  N.  C,  and  Danville,  Va.,  133;  removing  sunken  vessels  or 
craft  obstoncting  or  endangering  navigation,  134;  examinations  and  surveys,  134. 

In  charge  of  Caft.  W.  H.  Bizby,  Cobps  of  Enqikebbs— 

Roanoke  River,  N.  C.  and  Va.,  135;  Pamlico  and  Tar  Rivers,  N.  C,  136;  Contentnia 
Creek,  N.  C,  Trent  River,  N.  C,  137;  Neose  River,  N.  C,  138;  inland  water-way  be- 
tween New  Berne  and  Beanfort,  N.  C.,  139;  harbor  at  Beaufort,  N.  C,  140;  inland 
water-way  between  Beaufort  Harbor  and  New  River,  N.  C,  through  Bogue  Sound, 
141;  New  River,  N.  C,  142;  Black  River,  N.  C:  Cape  Fear  River  above  Wilmington, 
N.  C,  143;  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  144;  Yadkin  River,  N. 
C,  145;  harbor  at  Georgetown,  S.  C,  146;  Winyaw  Bay,  S.  C,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navi^tion,  147;  examinations  and  sur- 
veys, 148. 

In  chasoe  of  Capt.  F&edebio  V.  Abbot,  Cobps  of  ENonnEEBS— 

Charleston  Harbor,  S.  C,  149;  Lumber  River,  N.  C,  Mingo  Creek,  S.  C,  150;  Cbffk 
Creek,  &  C,  Ashley  River,  S.  C,  151;  Edisto  River,  S.  C,  Salkiehatchie  River,  S.  a, 
152;  Little  PeeDee  River,  S.  C,  Great  Pee  Dee  River,  B.  C,  153;  Santee  River,  S.  a, 
154;  Wateree  River,  S.  C,  155;  Congaree  River,  S.  C,  Wappoo  Cut,  S.  C.,  156;  Wao- 
camaw  River,  N.  C.  and  S.  C,  157;  examinations  and  surveys,  157. 

Iir  CHABOE  OF  Lieut.  O.  M.  Cabteb,  Corps  of  Engikseb8— 

Savannah  Harbor  and  River,  Ga.,  158;  Savannah  River,  Ga.,  159;  Savannah  River  above 
Augusta,  Ga.,  Romley  Marsh,  Ga.,  160;  Altamaha  River,  Ga.,  Oconee  River,  Ga., 
161;  Ocmulgee  River,  Ga.,  Brunswick  Harbor,  Ga.,  162;  Jekyl  Creek,  Ga.,  Cumber- 
land Sound,  Ga.  and  Fla.,  163;  examination  and  survey,  164. 

Ik  CHABOE  OF  Caft.  William  M.  Black,  Cobps  of  Enoikeebs— 

St  John's  River,  Fla.,  165;  Volusia  Bar,  Fla.,  166;  harbor  at  St.  Augustine,  Fla.,  167; 
northwest  entrance,  Key  West  Harbor,  Fla.,  168;  Caloosahatchee  River,  Fla.,  Peace 
River,  Fla.,  169;  Manatee  River,  Fla.,  170;  Tampa  Bay,  Fla.,  171;  Withlaooochee 
River,  Fla.,  harbor  at  Cedar  Keys,  Fla.,  172;  Suwanee  River,  Fla.,  173;  removing 
sunken  vessels  or  crafl  obstructing  or  endangering  navigation,  174;  examinations  and 
surveys,  174. 

In  chabge  of  Capt.  Philip  B£  Pbioe.  Cobps  of  Enoineebs— 

Apalachicola  River,  Fla.,  Apalachioola  Bay,  Fla.,  175;  La  Grange  Bayou,  Fla.,  176;  Pen- 
sacola Harbor,  Fla.,  177;  Choctawhatchee  River,  Fla.  and  Ala.,  178;  Escambia  and  Cone- 
cuh livers,  Fla.  and  Ala.,  179;  Flint  River,  Ga.,  Coosa  River,  Ga.  and  Ala.,  180;  Chat- 
tahoochee River,  Ga.  and  Ala.,  181;  Tallapoosa  River,  Ala.,  182;  Cahaba  River,  Ala., 
Alabama  River,  Ala.,  183;  removal  ofsanken  vessels  or  crafl  obstructing  or  endimgering 
navigation,  184;  examinations  and  survey,  184. 

Iir  chabge  of  Maj.  A.  N.  Dambell,  Cobps  of  Engineebs— 

Mobile  Harbor,  Ala.,  186;  Black  Warrior  River,  Ala.,  Warrior  and  Tombigbee  rivers, 
Ala.  and  Miss.,  187;  Noxubee  River,  Miss.,  PascaiEOula  River,  Miss.,  190;  Biloxi  Har- 
bor, Miss.,  Pearl  River,  Miss.,  between  Edinburgh  and  Carthage,  191;  Pearl  River, 
Miss.,  from  Jackson  to  Carthage,  Pearl  River,  Miss.,  below  Jackson,  192;  examina- 
tions, 193. 

IW  CHABGE  OF  CAPT.   W.  L.   FISK,   CoBPS  OF  EnGINEEES— 

Inspection  of  the  improvement  at  the  South  Pass  of  the  Mississippi  River,  Tchefuncte 
River  and  Bogue  Falia,  La.,  194;  Tickfaw  River  and  its  tributaries,  La.,  195;  Amite 
River,  La. ,  Bayou  La  Fourche,  La. ,  196 ;  Bayou  Terreboime,  La. ,  197 ;  Bayou  Plaquemine, 
Ia.,  Bayou  Conrtableau,  La.,  198;  Calcasieu  River  and  Pass,  La.,  199;  Sabine  River, 
Ia.  and  Tex.,  Neches  River,  Tex.,  Sabine  Pass,  Tex.,  200;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  201;  examinations,  202. 


rv  OOKTEHTS. 

*ls  OHABOB  •F  Capt.  Bav  C.  Kdiomav,  OoftPfl  OF  KtronmEW— 
SecoriBg  month  of  Bayou  PhMmemiao,  Ia,  from  ftiriher  oftTing,  203. 

IH  caxABOB  OF  Maj.  O.  H.  Eshst,  O0SP8  OF  EzrcHJTmo-* 

• 

Entrance  to  Qalyeoton  Hftrbor,  Tez. ;  ddp-duumol  in Qftlyeston  Bay,  Tex.,  203;  Trinity 
Bitot,  Tex.,  204;  Ba£EUo  Boyon,  Tex.,  month  of  Bnusoe,  Tex.,  Paaa  Cayallo  Inlet  to 
liategordA  B»y,  Tex.,  Aninaae  Pan  and  Bay  up  to  Itockport  and  Corpus  ChriaU,  Tex., 
905;  harbor  at  Braaoa  SantiaffOk  Tex.,  206;  oxaminationa  and  snrreyBi  200. 

WESTEBN  BIVERS. 

JX  CHABOS  OF  CAFT.  J.  H.  WlLLABD,  GOBPS  OF  EKGDrKSBS.— 

Bed  RiTor,  La.  and  Ark.,  207;  QypreM  Bayon,  Tex.  and  La.,  208;  Onachita  and  Black 
Bivers,  Ark.  and  La.,  Onachita  Biyer,  Ark.,  above  Camden,  Bayon  B'Arbonne,  La., 
209;  Little  Biver,  La.,  Bayon  Bartholomew,  La.  and  Ark.,  210;  Bayon  Bosnf,  La., 
Tei^aas  River  and  Bayon  Maoon,  La.,  211;  bayona  Bondeway  and  Tidal,  La.,  Big 
Black  Biver,  Hin.,  212;  Taioo  River,  Miss.,  Tchnla  Lake,  Mias.,  Tallabatchee  River, 
MiflB.,  213;  Steele's  Bayon,  Miss.,  Big  Sonflower  River,  Miss.,  214;  Big  Hatchee  River, 
Tenn.,  Forked  Deer  River,  Tenn.,  215;  water  gauges  on  the  Mississippi  River  and  its 
principal  tribntaiies,  216;  examinations,  216. 

In  ohasob  of  Caft.  H.  S.  Tabob,  Cobps  of  EiroiKSBBa.— 

Red  River  above  Fnlton,  Ark.,  Little  Red  River,  Ark.,  217;  removing  obstmctionfl  in 
Arkansas  River,  Ark.,  218;  Arkansas  River,  Ark.,  219;  Petit  Jean  River,  220;  Fonrche 
River,  Ark.,  White  River,  Ark.,  221;  Cache  River,  Ark,  222;  Black  River,  Ark.  and 
Ma,  Black  River,  Ma,  223;  St.  Francis  River,  Ark.,  St.  Francis  River,  Ma,  224;  Little 
River,  Mo.  and  Ark.,  225. 

In  ohabqb  of  Maj.  A.  M.  Mnj.BB,  Cobps  of  ENaiNBBBS.— 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missonri  Rivers,  225;  Mississippi 
River  between  the  Ohio  and  Illinois  Rivera,  227;  Gasconade  River,  Ma,  Osage  River, 
Mo.,  229;  examinations  and  surveys,  230. 

In  ghabgb  of  Caft.  £.  H.  Rxtffnbb,  Cobpb  of  Ekgineebs.— 

MissisBippi  River  between  the  Des  Moines  Rapids  and  the  month  of  the  Illinois  River, 
230;  examination,  23L 

In  OHABOB  OF  Maj.  A.  Mackbnzdb,  Cobps  of  Enoinebbs.— 

Operating  snag-boats  and  dredge-boats  on  the  Upper  Mississippi,  231;  Mississippi  River 
fh>m  Minneapolis  to  Des  Moines  Rapids,  232;  Des  Moines  Rapids,  Mississippi  River, 
operating  and  care  of  Des  Moines  Rapids  Quial,  dry-dock  at  Des  Moines  Rapids  Canal, 
233;  harbora  of  refnge  on  Lake  Pepin  at  Stockholm,  Wis.,  234;  examinations,  234. 

In  chabgb  of  Maj.  Chablbs  J.  Allbk,  Cobps  of  Engineebs — 

Mississippi  River  above  the  Falls  of  St.  Anthony,  Minn.,  234;  Reservoira  at  headwaters 
of  the  MissisBippi  River,  235;  Chippewa  River,  indnding  Yellow  Banks,  Wis.,  236; 
St  Croix  River,  Wis.  and  Minn.,  237;  Minnesota  River,  Minn.,  238;  Red  River  of  the 
North,  Minn,  and  Dak.,  {239;  surveys  for  reservoirs  at  the  sonrces  of  the  Mississippi, 
St.  Croix,  Chippewa,  and  Wisoonsin  riven;  Yellowstone  River,  Mont  and  Dak.,  240; 
examination,  241. 

In  ohabqb  of  Libut.  Col.  J.  W.  Bablow,  Cobps  of  Enqinebbs— 

Tennessee  River,  241;  French  Broad  River,  Tenn.,  243;  Hiawassee  River,  Tenn.,  Clinch 
River,  Tenn.,  244;  Cumberland  River,  Tenn.  and  Ky.,  245;  South  Fork  of  Cumber- 
land River,  Ky.,  Caney  Fork  River,  Tenn.,  247;  examination  and  survey,  24a 

In  ohabge  of  Lieut.  Col.  William  E.  Mebbill,  Cobps  of  ENaiNEEES— 

Ohio  River,  248;  operating  and  care  of  Davis  Island  Dam,  Ohio  River,  250;  Monongahela 
River.  W.  Va.  and  Pa.,  operating  and  care  of  lock  and  dam  No.  9,  Monongahela  River, 
Allegheny  River,  Pa.,  251;  dam  at  Herr's  Island,  Allegheny  River,  ice-harbor  at 
mouth  of  Muskingum  River,  Ohio,  252;  Muskingum  River,  Ohio,  operating  and  care 
of  the  locks  and  dams  on  the  Muskingum  River,  Ohio,  253;  examinaUoiu^  254. 
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Is  CHASOS  OF  Maj.  Amos  Stiokhey,  Oobfs  of  ENanrxsBfl— 

fU]8  of  the  Ohio,  Lonisrille,  Ey.,  254;  IndiaoA  Ohate,  Fftlls  of  the  Ohio  SlTer,  255; 
operating  and  care  of  the  Looisville  and  Portland  Gaoal,  Wabaah  Biyar,  Ind.  and  111., 
256;  White  River,  Ind.,  258. 

Ik  ohabob  of  Gapt.  Thomas  Titbtls,  Gobps  of  Ehgikskrs^ 

Qieat  Kanawha  Riyer,  W.  Va.,  258;  operating  and  oare  of  locks  and  dams  on  the  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  Gauley  River,  W.  Va.,  260;  New 
Riyer,  Ya.  and  W.  Ya.,  261. 

In  ghabge  of  Kaj.  D.  W.  Lockwood,  Gobps  of  ENanrsKSS— 

Tradevrater  River,  Ky. ,  262 ;  operating  and  keeping  in  repair  looks  and  dams  on  the  Green 
and  Barren  rivers,  Ky.,  Kentucky  River,  Ky.,  263;  operating  and  keeping  in  repair 
locks  and  dams  on  the  Kentncky  River,  Ky.,  Licking  River,  Ky.,  from  Farmers  to 
West  Liberty,  264;  Big  Sandy  River,  W.  Ya.  and  Ky.,  Gayandotte  River,  W.  Ya., 
265;  Little  Kanawha  River,  W.  Ya.,  Buckhannon  River,  W.  Ya.,  266;  examination, 
267. 

LAKE  HARBORS  AND  RIYEBS. 

In  GHAROB  OF  MaJ.   JAMSS  B.   QUINir,   GOBPS  OF  ENaiNSXBO— 

Harbor  at  Grand  Marais,  Minn.,  267;  Harbor  at  Agate  Bay,  Minn.,  Harbor  at  Ihilnth, 
Minn.,  26d;  Harbor  at  Saperior  Bay  and  St.  Louis  Bay,  Wis.,  Harbor  at  Ashland, 
Wis.,  270;  Harbor  at  Ontonagon,  Mich.,  271;  Eagle  Harbor,  Mich.,  Harbor  at  Mar- 
quette, Mich.,  272;  Harbor  of  refuge  at  Grand  Marais,  Mich.,  273;  establishment  and 
maintenance  of  harber  lines  in  Portage  Lake^  Mich.,  274;  examinations  and  surveys, 
274. 

In  chabqb  of  Maj.  C.-E.  L.  B.  Davis,  Gobps  of  Enqikksbs— 

Manistique  Harbor.  Mich.,  274;  Gedar  River  Harbor,  Mich.,  Menomonee  Harbor,  Mich, 
and  Wis.,  275;  Oconto  Harbor,  Wis.,  Pensaukee  Harbor,  Wis.,  276;  Green  Bay  Har- 
bor, Wis.,  Harbor  of  Refuge  at  eu trance  of  Sturgeon  Bay  Oanal,  Wis.,  277;  Ahnapee 
Harbor,  Wis.,  Kewaunee  Harbor,  Wis.,  278;  Two  Rivers  Harbor,  Wis.,  Manitowoc 
Harbor,  Wis.,  279;  Sheboygan  Harbor,  Wis.,  280;  Port  Washington  Harbor,  Wis., 
Harbor  of  Refuge  at  Milwaukee  Bay,  Wis.,  231;  Milwaukee  Harbor,  Wis.,  Racine 
Harbor,  Wis.,  282;  Kenosha  Harbor,  Wis.,  283;  Waukegan  Harbor,  HI.,  Fox  and 
Wisconsin  rivers,  Wis.,  284;  operating  and  care  of  locks  and  dams  on  the  Fox  River, 
YHs.,  286;  examinations  and  surveys,  286. 

IH  CHABQB  OF  GaPT.  W.  L.   MaBSHALL,   GOBPS  OF  ENOINBEBS— 

Chicago  Harbor,  HL,  287;  Calumet  Harbor,  HI.,  288;  Hlinois  River,  lU.,  289;  Calumet 
River,  111.  and  Ind.,  2dO\  location  of  Illinois  and  Mississippi  canal,  292;  examini- 
tions,  29a 

IB  GHABOB  OF  MAJ.  WILLIAH  LxTDLOW,  GoBFS  OF  EVOINBBBS— 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  Fiankibrt  Harbor,  MicK,  294; 
harbor  of  refuge  at  Portage  Lake,  Mich.,  295;  Manistee  Harbor,  Mich.,  Ludington 
Harbor,  Mich.,  296;  Pent  Water  Harbor,  Mich.,  297;  White  River  Harbor,  Mich., 
298;  Muskegon  Harbor,  Mich.,  299;  Grand  Haven  Harbor,  Mich.,  300;  Black  Lake 
Harbor,  Mich.,  301;  Saugatuck  Harbor,  Mich.,  South  Haven  Harbor,  Mich.,  302; 
St  Joseph  Harbor,  Mich.,  303;  St.  Joseph  River,  Mich.,  Michigan  City  Harbor,  Ind., 
304;  examinations  and  survey,  306. 

In  chabob  of  Gol.  O.  M.  Poe,  Gobps  of  Enoikbbbs — 

St.  Mary's  Falls  Canal  and  River,  Mich.,  307;  operating  and  caie  of  St.  Mary's  Falls 
Canal,  Mich.,  Dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  Hay  Lake  Channel,  St. 
Mary's  River,  Mich.,  308;  Harbor  at  Cheboygan,  Mich,  309;  harbor  at  Thunder  Bay, 
Mich.,  3ia;  harbor  at  Au  Sable,  Mich.,  Saginaw  River,  Mich.,  311;  harbor  of  refuge 
atSand  Beach,  Lake  Huron,  Mich.,  312;  mouth  of  Black  River,  Mich.,  313;  St  Clair 
Flats  Canal,  Mich.,  314;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich.,  Grosse 
Point  Channel,  Mich.,  315;  CUnton  River,  Mich.,  316;  Detroit  River,  Mich-,  317; 
Booge  Rivar,  Mich.,  318 ;  examinations  and  surveys.  319, 


VI  CONTENTS. 

Ik  chabgb  of  Maj.  L.  Coopbb  Ovxbmak,  Oobfs  of  Eironn 

Monroe  Harbor,  Mich.,  Toledo  Harbor,  Ohio,  320;  Pott  dinton  Harbor,  Ohio,  Saa- 
cLnakj  City  Harbor,  Ohio,  322;  Sandusky  River,  Ohio,  323 ;  Huron  Harbor,  Ohio, 
Vermillion  Harbor,  Ohio,  324;  Black  Riyer  Harbor,  Ohio,  OeTeland  Harbor,  Ohio, 
325;  Fairport  Harbor,  Ohio,  326;  Aflhtabnia  Harbor,  Ohio,  327;  removing  sonken  ves- 
selsor  eraft  obstructing  or  endangering  navigation,  328;  ezaminatiims,  328. 

In  chabgb  of  Oapt.  Fssdbbiok  A.  Mahak,  Corps  of  Ekoiksebs — 

Erie  Harbor,  Pa.,  328;  preservation  and  protection  of  the  peninsula  of  Presqu'ile,  Erie 
Harbor,  Pa.,  329 ;  Dunkirk  Harbor,  N.  Y.,  Buffi^o  Harbor,  N.  Y.,  330;  Tonawanda 
Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  331;  Olcott  Harbor,  N.  Y., 
332;  Oak  Orchard  Harbor,  N.  Y.,  333. 

In  ohaboe  of  Capt.  0.  F.  Palfriey,  Cobps  of  Enoinbebs^ 

Charlotte  Harbor,  N.  Y.,  333;  Great  Sodus  Harbor,  N.  Y.,  334;  Little  Sodus  Harbor, 
N.  Y.,  Oswego  Harbor,  N.  Y.,  335;  Sackett's  Harbor,  N.  Y.,  336;  examinations^  337. 

In  ohaboe  of  Maj.  Milton  B.  Adams,  Corps  of  Enoinxebs— 

Ogdensburgh  Harbor,  N.  Y.,  Grass  River  (at  Masaena),  N.  Y.,  338;  Breakwater  at 
Rouse's  Point,  Lake  Champlain,  N.  Y.,  3^;  channel  between  North  and  South  Hero 
isUmds,  Lake  Champlain,  Vt.,  Breakwater  at  Gordon's  Landing,  Lake  Champlain, 
Vt,  340;  Plattsburgh  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  341;  Otter  Creek,  Vt, 
Tioonderoga  River,  N.  Y.,  342;  Narrows  at  Lake  Champlain,  N.  Y.  and  Yt.,  343;  ex- 
aminations and  surv^s,  343. 

PACIFIC  COAST. 

In  ohabqb  of  Maj.  W.  H.  H.  Bbnyaubd,  Corps  of  Engineers — 

Napa  River,  CaL,  Oakland  Harbor,  CaL,  344;  Redwood  Harbor,  Gal.,  345;  San  Luis 
Obispo  Harbor,  Gal.,  Wilmington  Harbor,  CaL,  346;  San  Diego  Harbor,  Gal.,  San 
Francisco  Harbor,  San  Pablo  and  Suisun  bays,  Straits  of  Garquinez,  and  mouths  of 
Sacramento  and  San  Joaquin  rivers,  CaL,  347;  examinations,  348. 

In  coaroe  of  Maj.  W.  H.  Heuer,  Corps  of  Engineebs— 

San  Joaquin  River,  Stockton  and  Mormon  sloughs,  Gal.,  348;  Mokelumne  River,  CaL, 
349;  Sacramento  and  Feather  rivers,  Gal.,  350;  Petaluma  Creek,  Gal.,  Humboldt 
Harbor  and  Bay,  Gal.,  351;  examinations,  352. 

In  charge  of  Capt.  Willard  Yottno,  Corps  of  Engineers — 

Mouth  of  Coquille  River,  Oretton,  353:  entrance  to  Coos  Bay,  Oregon,  354;  Umpqua 
•  River,  Ort^gon,  entrance  to  l^uina  Bay,  Oregon,  355;  Tillamook  Bay, and  Bar,  Chre- 
gon,  357;  examinations  and  surveys,  357. 

In  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers— 

Mouth  of  Columbia  River,  Oregon  and  Wash.,  358;  construction  of  canal  at  the  Cascades, 
Columbia  River,  Oregon,  359;  Ghehalis  River,  Wash.,  360;  Skagit,  Steilaquanush, 
Nootsack,  Snohomish,  and  Snoqualmie  rivers.  Wash.,  gauging  waters  of  the  Columbia 
River,  Oregon,  361. 

In  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers^ 

Columbia  and  Lower  Willamette  rivers  below  Portland,  Oregon,  362;  Willamette  River 
above  Portland,  Or^on,  Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  363; 
Cowlitz  River,  Wash.,  364;  examinations  and  surveys,  364. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 

BORa 

Estimate  of  funds  required 364 

MISSISSIPPI  RIVER  COMMISSION 366 

MISSOURI  RIVER  COMMISSION 865 


CONTESTS.  Vn 

HABBOB  LINES. 

Marquette  Harbor,  Mich.,  Norfolk  and  Portsmouth  harbors,  Ya.,  366;  Sayannah  Harbor, 
Ga.,  Bnmswick  Harbor,  6a.,  367 j  New  York  Harbor,  Boston  Harbor,  Mass.,  368. 

BRIDGING  NAVIGABLE  WATERS  OP  THE  UNITED  STATES 368 

(1)  Connty  bridge  across  Oconee  River  at  or  n^ar  Dublin,  Ga. ;  (2)  bridge  of  Kansas  City 
and  Memphis  Railway  and  Bridge  Company  across  the  Mississippi  River  at  Memphis, 
Tenn. ;  (3)  bridge  over  the  Menomonee  River  by  the  manicifHftlities  of  Menomonee, 
Mich.,  andMarinette,  Wis.;  (4)  bridge  of  the  St.  Lonis  Bridge  Company  over  the  Mis- 
sissippi River  at  St  Lonis,  Mo. ;  (5)  bridge  of  the  Tadkin  Valley  Railway  Company 
across  Cape  Fear  River  at  Fayetteville,  N.  C. ;  (6)  reoonstraction  of  the  bridge  over 
the  Ohio  River  at  Steabenville,  Ohio^  by  the  Pittsburgh,  Cincinnati  and  St.  Louis 
Railway  Company,  369;  (7)  bridge  across  Red  River  of  the  North  at  Des  Mers  avenue, 
city  of  Grand  Forks,  Dak. ;  (8)  bridge  of  the  Chicago,  Kansas  City  and  Texas  Railway 
Company  over  the  Missouri  River  at  most  accessible  point  between  the  city  of  Kansas 
and  town  of  Sibley,  Mo.;  (9)  bridge  over  Snake  River  near  Texas  Ferry,  Wash,,  by 
the  Oregon  Railway  and  Navigation  Company;  (10)  bridge  over  the  Ohio  River  b^ 
tween  I^uisville,  Ky.,  and  Jeffersonville,  Ind.,  by  the  Louisville  and  Jeffersonville 
Bridge  Company,  370;  (11)  reconstruction  of  portion  of  bridge  by  the  Pittsburgh  and 
Lake  Erie  Railroad  Company  across  the  Ohio  River  at  Beaver,  Pa. ;  (12)  bridge  of  the 
LouisvUle  Southern  Railway  Company  over  the  Kentucky  River  near  Tyrone,  Ky. ; 
(13)  amended  location  of  the  bridge  of  Wheeling  and  Harrisburg  Railway  Company 
across  Ohio  River  from  Wheeling,  W.  Va.,  to  Martin's  Ferry,  Ohio;  (14)  bridge  across 
the  Red  River  of  the  North  at  Minnesota  avenue,  city  of  Grand  Forks,  Dak.,  371; 
(15)  bridge  of  the  Alabama  Midland  Railway  Company  across  the  Flint  River  near 
Bainbridge,  Ga.;  (16)  bridge  of  the  Alabama  Midland  Railway  Company  across  the 
Chattahoochee  River  at  or  near  Gordon,  Ala.;  (17)  bridge  across  the  Muskingum 
River  at  Stockport,  Ohio,  by  the  commissioners  of  Morgan  Counly;  (18)  bridge  of  the 
Fort  Smith  and  Choctaw  Bridge  Company  across  Poteau  River  near  Fort  Smith,  Ark.; 
(19)  bridge  of  the  Kentucky  Union  Railway  Company  over  the  North  Fork  of  Ken- 
tucky River  at  mouth  of  Walker's  Creek;  .(20)  bridge  over  the  Missouri  River  between 
the  city  of  Leavenworth,  Kans.,  and  PLeitte  County,  Mo.;  (21)  bridge  of  the  Ran- 
dolph and  Kansas  City  Bridge  Company  across  the  Missouri  River  at  a  point  to  be 
selected  between  Kansas  City,  Mo.,  and  a  point  5  miles  below,  372. 

INTERFERENCES  WITH   NAVIGATION    BY   BRIDGES,    CAUSEWAYS,  AND 

OTHER  STRUCTURES 373 

OCCUPANCY  OP  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 373 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Across  Mississippi  River  above  Hannibal,  Mo.,  373;  (2)  across  Tennessee  River  at 
Florence,  Ala. ;  (3)  across  Charles  River  at  Boston,  Mass. ;  (4)  across  Taunton  River 
at  Somerset,  Mass.,  374;  (5)  across  St  Joseph  River,  Michigan,  near  its  mouth;  (6) 
across  Charles  River,  within  the  city  of  Boston,  Mass.,  375;  (7)  across  the  Muskingum 
Kiver,  between  Beverly  and  Waterford,  Ohio;  (8)  across  Mississippi  River  at  Keokuk, 
Iowa;  (9)  across  White  River,  Indiana;  (10)  across  St.  Louis  River  ftom  Grassy  Point, 
Minn.;  (11)  across  the  Kentucky  River;  (12)  across  South  River,  New  Jersey,  376; 
(13)  across  Moodna  or  Murderer's  Creek,  near  mouth,  in  Cornwall,  N.  Y.;  (14)  across 
St.  Francis  River,  Ark.;  (15)  across  Kingsley's  Creek,  a  part  of  the  communication 
between  Savannah,  Ga.,  and  Jacksonville,  Fla.;  (16)  across  the  Muskingum  River, 
Ohio;  (17)  across  the  Ocmulgee  River,  near  Lumber  City,  Ga. ;  (18)  across  Lumber 
River,  N.  C,  377. 

MISCELLANEOUS. 

WASHINGTON  AQUEDUCT.  . 

In  chabos  of  Maj.  G.  J.  Ltdeokeb,  Corps  of  Engineers,  and  Lieut.  Col.  John 
M.  Wilson,  Corps  of  Engineers,  Colonel  U.  S.  A.— 

Washington  Aqueduct,  increasing  the  water  supply  of  the  city  of  Washington,  D.  C, 
378;  water  supply,  District  of  Columbia,  379;  erection  offish-ways  at  the  Great  Falls 
of  the  Potomac,  380. 


Vm  CONTBNT& 

PUBLIC    BUILDINGS  AHD    GB0UND8  AND   WASHINGTON    MONUMENT, 

DISTRICT  OF  COLUMBIA. 

Lr    GHABOB    OF    LiXUT.     COL.    JOWS    M.    WlIBON,    COBFS    EXTGIHXXBS,    COLOVKL 

U.  a  A 381 

OONBTKUCnON  AND  IBiPROVEMENT  OP  BOADS  AND  BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

Is  GHABGS  OF  MAJ.  CaA&  J.  ALLEN,  COBFS  OF  ENGINEEBS.. 382 

PRINTING   AND   DISTRIBUTION   OP   CHARTS  OP  THE  NORTHERN    AND 

NORTHWESTERN  LAKES 384 

MILITARY  AND  GEOGRAPHICAL  MAPS 385 

SURVEY  OF  ROAD  FROM  THE  AQUEDUCT  BRIDGE  TO  MOUNT  YERNON,  YA 

Dr  OHABGE  OF  LiEUT.  CoL.  PxTKB  C  Haihs,  Cobps  OF  EvanrxEBS 385 

EXAMINATION  OP  HISTORIC  GROUNDS,  LOCATIONS,  AND  MILITARY 

WORKS  IN  THE  MAUMEE  VALLEY. 

In  GHABGB  OF  Col.  O.  M.Pob,  Cobfs  of  Enqikbebs .^ 386 

RECONNAISSANCES  AND  EXPLORATIONa 

Offioen  on  duty  in  military  diyisions  and  departanentB,  386;  operations  in  Division  of 
the  MisBonri,  366;  in  tiie  Department  of  the  Platte,  DeparUnent  of  the  Colombia,  Di- 
'vidon  of  the  Pacific,  387. 

ESTIMATE  FOR  AMOUNT  REQUIRED   FOR    SURVEYS  AND   RECONNAIS- 
SANCES IN  MILITARY  DIVISIONS  AND  DEPARTMENTS 388 

OFFICE  OF  CHIEF  OF  ENGINEERS. 
OfBcecB  in  change  of  divisions 17——  388,  389 

STATEMENT  SHOWING  RANK  AND  DUTIES  OF  OFFICERS 390 

LAWS  AFFECTING  THE  CORPS  OP  ENGINEERS.  FIFTIETH  CONGRESS,  SEC- 
OND SESSION,  1888-'89 413 

FOBTIFIOATIOKS,  ETC. 
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REPORT  OP  COL.  DAVID  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

iMFBOVEiflENTB. — (L  Sea- wall  at  DaTld's  Island,  New  York  Harbor,  458;  b.  Sea-wall  at 
Govemor's  lisland.  New  York  Harbor,  459. 

APPBNDES:  So.  2. 

REPORT  OP  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Impbovkhents.— a.  Wharf  at  Fort  Monroe,  Va.,  463;  b.  Bridge  over  Mill  Creek  at 
Fort  Monroe,  Va.,  465. 
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REPORT  OP  LIEUT.  COL.  WILLIAM  E.  KING,  CORPS  OF  ENGINEERS. 

Post  of  WilletB  Point,  N.  Y.,  467;  EDgineer  School  of  Application,  471;  Battalion  of 
En^eers,  472;  Tocraitiog,  473;  discipliDe,  474;  drill  and  instruction,  475;  Engineer 
Depot,  pnblic  buildings,  and  construction,  476;  depot  property,  experiments,  478; 
statement  of  funds,  4&i;  estimates,  484;  Appendixes— A,  programme  of  study  and 
instruction  for  winter  season,  484;  B,  programme  of  study  and  instruction  for  sum- 
mer season,  487;  C,  assignments  to  charge  of  departments  of  instruction,  489;  D, 
order  convening  Board  of  Officers  to  examine  and  report  upon  torpedo  material,  489; 
£,  report  of  Lieut.  Charles  S.  Rich^,  Corps  of  Engineers,  494,  a^d  report  of  Capt.  S. 
W.  Boessler,  Corps  of  Engineem,  495. 

APPENDIX  No.  4. 

KEFORT  OP  BOARD  OF  ENGINEERS   ON  THE  PATRICK   "AUTO-MOBILE 

CONTROLLABLE  TORPEDO  " 497 

BIVBBS  AND  HARBORS,  ETC. 

APPENDIX  A. 

REPORT  OF  LIEUT.  COL  JARED  A.  SMITH,  CORPS  OF  ENGINEERa 

Improvements. — ^Lubec  Channel,  Me.,  504;  Moose-a-bec  Bar,  Me.,  606;  Narraguagus 
River,  Me.,  508;  Breakwater  from  Mount  Desert  to  Porcupine  Island,  Me.,  509;  Baga- 
duce.RiTer,  Me.,  511;  Penobscot  River,  Me.,  512;  Belfast  Harbor,  Me.,  522;  Oftmden 
Harbor,  Me.,  523;  Rockport  Harbor,  Me.,  524;  Rockland  Harbor,  Me.,  525;  Kenne- 
bec River,  Me.,  527;  Portland  Harbor,  Me.,  529;  channel  in  Back  Cove,  Portland, 
Me.,  531;  breakwater  at  month  of  Saco  River,  Me.,  533;  Saco  River,  Me.,  534;  Ken- 
nebank  River,  Me.,  York  Harbor,  Me.,  537;  Portsmouth  Harbor,  N.  H.,  539;  Bellamy 
River,  N.  H.,  540;  Cocheco  River,  N.  H.,  542;  harbor  of  reluge  at. Little  Harbor,  N. 
H.,  643. 

Examinations. — Harbor  and  channel  at  Pembroke,  Me.,  546;  Monhe^an  Island  Har- 
bor, Me.,  547;  Medomac  River,  Me.,  648;  Hampton  River,  N.  U.,  549;  Harrissecket 
Biver,  Me.,  550. 

appe:ndix  b. 

REPORT  OF  LIEUT.  COL.  8.  M.  MA.NSFIELD,  CORPS  OF  ENGINEERS. 

Improvements. — ^Newburjrport Harbor.  Mass.,  554;  Merriraac  River,  Mass.,  556;  Powow 
River,  Mass.,  558;  Ipswich  River,  Mass.,  559;  Harbor  of  Refuge,  Sandy  Bay,  Cape 
Ann,  Mass.,  561;  Gloucester  Harbor,  Mass.,  564;  Manchester  Harbor,  Mass.,  5(37;  Lynn 
Harbor,  Mass.,  568;  Winthrop  Harbor,  Mass.,  571;  Boston  Harbor,  Mass.,  572;  Hing- 
ham  Harbor,  Mass.,  580;  Scituate  Harbor,  Mass.,  582;  Plymouth  Harbor,  Mass.,  584; 
WeUfleet  Harbor,  Mass.,  587;  Provincetown  Harbor,  Mass.,  589;  removal  of  sunken 
vesselfl  or  craft  obstmcting  or  endangering  navigation,  592. 

Examinations. — Maiden  River,  Mass.,  as  to  straightening,  v^idening,  and  deepening 
the  channel,  694;  Cohasset  Harbor,  Mass.,  595;  Goose  Point  Channel,  Plymouth  Har- 
bor, Man.,  to  public  wharf  at  Kingston,  696;  Weir  River,  Mass.,  597;  Stige  Harbor 
mi  Chatham,  Mam.,  699. 

Habbor  LnnBB. — ErtablUhment  of  harbor  lines  at  Boston  Harbor,  Mass.,  60L 


X  CONTEMTB. 

APPENDIX  a 

■ 

REPORT  OF  MAJ.  WII^JAM  R.  UYERMORE,  OORPS  OF  ENGINKERa 

IMPBOYBHKNTS. — ^Harbor  of  reftage  at  HyaaniBj  Maas.,  606;  harbor  of  reftige  at  Nan- 
tacket,  Mass.,  606;  Yxn^yaid  UaTon  Harbor,  Maai.v  611;  Waraham  Haibor,  HaoB., 
612;  New  Bedford  Harbor,  MaoB.,  615;  l^unton  River,  Mass.,  618;  Warren  RWer, 
R.  I.,  620;  Pawtncket  River,  R.  L,  621;  Piovidenoe  River  and  Narraganaett  Bay,  R. 
I.,  623;  removal  of  Green  Jacket  Shoal,  Providence  Harbor,  R  L,  626;  Newport  Har- 
bor, R.  L,  628;  liarbor  of  refat^e  at  Block  Island,  R.  I.,  631;  Pawcatack  River,  R.  I. 
and  Oonn.,  635;  harbor  of  reftige  at  Stonington,  Conn.,  637;  removing  annken  ves- 
sels  or  craft  obatmcting  or  endjmgering  navigation,  640. 

Examinations. —Entrance  to  Point  Judith  Pond,  west  of  Point  Judith,  R.  L,  with  a 
view  to  establisbing  a  harbor  of  refuge,  642;  Weetport  Harbor  tad  Eaet  and  West 
brandiefi  of  Westport  River,  Maaa.,  645;  Taunton  River,  MaoB.,  647;  Fiahing-PIace 
Gove,  near   Seaoonnet  Point^  R.  I.,  with  view  to  oonatructing  a  bnakwater,  649; 

Greenwich  Bay,  to  deepen  water  on  the  bar  at  Long  Point,  R.  L,  650L 

« 

APPENDIX  D. 

REPORT  OP  COL.  D.  C.  HOUSTON,  OORPS  OP  ENGINEEEa 

IMPBOYEHEKTS. — Thames  River,  Conn.,  654;  New  London  Harbor,  Conn.,  659;  Con- 
necticut River,  Mass.  and  Conn.,  660;  Clinton  Harbor,  Conn.,  669;  New  Haven  Har- 
bor, Conn.,  670;  Breakwater  at  New  Haven,  Conn.,  675;  Milford  Harbor,  Conn.,  685; 
Housatonic  River,  Conn.,  688;  Bridgeport  Harbor,  Conn.,  693;  Black  Rodt  Harbor, 
Conn.,  702;  Norwalk  Harbor,  Conn.,  705;  Five-Mile  River  Harbor,  Conn.,  710;  Stam- 
ford Harbor,  Conn.,  712;  Port  Chester  Harbor.  N.  T.,  715;  Echo  Harbor,  New  Ro- 
chelle,  N.  Y.,  717;  New  Rochelle  Harbor,  N.  Y.,  719;  East  Chester  Creek,  N.  Y., 
721;  Greenport  Harbor,  N.  Y.,  725;  Glen  Covo  Harbor,  N.  Y.,  728;  Flashing  Bay, 
N.  Y.,  730;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
733. 

EXAMINATION& — ^Fort  Poud  Harbor,  Montank,  N.  Y.,  733;  Black  Rock  Harbor,  for 
breakwater  to  Penfield  Reef  and  south  ftom  Fairweather  Island,  Conn.,  741;  New 
London  Harbor,  Conn.,  744;  Mystic  River,  Conn.,  746;  Port  Jefferaon  Inlet,  Loms 
Idand,  N.  Y.,  751. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERa 

IMPBOYXMENTS. — ^Hudson  River,  N.  Y.,  756;  harbor  of  Saugertiea,  N.  Y.,  761;  har- 
bor of  Rondout,  N.  Y.,  764;  Harlem  River,  N.  Y.,  767;  removing  obetructions  in 
the  East  River  and  at  Hell  Gate,  N.  Y.,  772;  Newtown  Creek,  N.  Y.,  777;  Buttermilk 
Channel,  N.  Y.,  780;  Gowanns  Bay,  N.  Y.,  784;  New  York  Harbor,  788;  Raritan  Bay, 
N.  J.,  794;  removing  sunken  vessels  or  ciafts  obstructing  or  endangering  navigation, 
799. 

Examinations  and  Susybys.— Tsrrytown  Harbor,  N.  Y.,  800;  for  a  ahip-channel 
between  Jersey  City  and  Ellis  Island,  801. 

Habbor  Lines. — ^Establishment  of  harbor  lines  of  New  York  Harbor  and  its  adjacent 
waters,  804. 

APPENDIX  F. 

REPORT  OF  CAPT.  THOMAS  L.  CASEY,  CORPS  OF  ENGINEERS. 

Impbovsments. — Sheepshead  Bay,  N.  Y.,814;  Canarsie  Bay,  N.  Y.,  816;  Sumpawanus 
Inlet,  N.  Y.,  817;  Arthur  Kill,  N.  Y.  and  N.  J.,  819;  channel  between  Staten  Ishind 
and  N.  J.,  821;  Passaic  River,  N.  J.,  824;  Elizabeth  River,  N.  J.,  827;  Rahway  River, 
N.  J.,  828;  Raritan  River,  N.  J.,  829;  South  River,  N.  J.,  834;  Shrewsbury  River,  N. 
J.,  836;  Keyport  Harbor,  N.  J.,  839. 

Examinations  and  Subtiey.— East  Rockaway  Creek,  N.  Y.,  840^  Hackensack  River, 
N.  J.,  841. 


CONTENTS.  ZI 

PART   II. 
APPENDIX  G.     • 

f 

I 

REPORT  OP  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OP  ENGINEERS. 

IxPBOVEMRNTS. — Delft  Ware  River,  Pft.  and  N.  J.,  847;  Philadelphia  Harhor,  Pa.,  863; 
Schnylkill  River,  Pa.,  864;  ice-harbor  at  MarciiB  Hook,  Pa.,  866;  ioe-harbor  at  the 
head  of  Delaware  Bay,  DeL,  868;  oonatmctiou  of  iron  pier  in  Delaware  Bay  near 
Lewes,  Del.,  869;  harbor  at  Delavrare  Breakifv^ter,  Del.,  871;  Mantoa  Creek,  N.  J., 
873;  removal  of  wrecks  fi:om  Delaware  Bay  and  River,  875;  removing  sunken  vessels 
or  orafb  obstracting  or  endangering  navigation,  875;  United  States  Commission  ad- 
visory to  the  bourd  of  harlx>r  commissioners  of  Philadelphia,  Pa.,  876. 

EXAMIHATIOK.— Little  Salem  Creek,  N.  J.,  876. 

APtBiTDIX  H. 

REPORT  OF  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OP  EN- 
GINEERS, U.  &  ARMY,  RETIRED. 

I 

MPBOVXMSNTGL— Maurice  River,  N.  J.,  880;  Wilmington  Harbor.  Del.,  881;  ioe  har- 
bor at  New  Castle,  Del.,  883;  Duck  Creek,  D^l.,  885;  St  Jones  River,  Del.,  887;  Mis- 
pillion  Creek,  Del.,  889;  Broadkiln  River,  Del.,  890;  inland  water-way  from  Chinco- 
teagae  Bay,  Ya.,  to  Delaware  Bay  at  or  near  Lewes,  DeL,  892;  Broad  Creek,  DeL, 
894;  Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  896;  Fairlee  Creek, 
898;  Corsica  Creek,  Md.,  899;  Choptank  River,  Md.,  900;  harbor  at  Cambri^,  Md., 
903;  Pooomoke  River,  Md.,  904;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  905. 

Examinations. — Prime  Hook  Creek,  Del.,  905;  Still  Pond  Harbor,  Md.,  906;  Mahon 
River,  DeL,  908;  Wetiptin  River,  Md.,  910;  South  East  River,  Md.,  911;  Oocoban- 
nock  (Oooohannock)  River,  Ya.,  913;  Nassawaddoz  River,  Ya.,  915;  Nantiooke  River 
ftom  Seaford  to  Concord,  Del.,  916;  Warwick  River,  Md.,  918;  La  Trappe  River,  Md., 
920;  Tuckahoe  River,  Md.,  931;  Sassafras  River,  Md.,  924. 

APPENDIX  L 

REPORT  OF  CAPT.  THOMAS  TURTLE,  CORPS  OF  ENGINEER& 

iKFBoyKMSNTTB.— Patapsoo  River  and  ohannel  to  Baltimore,  Md.,  929;  James  River, 
Ya.,  934;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
943. 

APPENDIX  J. 

REPORT  OF  LIEUT.  G.  J.  FIEBEGER,  CORPS  OF  ENGINEERS. 

iMFBOYBMions. ^Harbor  at  Norfolk  and  its  approaches,  Ya.,  946;  approach  to  Nor- 
folk Harbor  and  the  United  States  (Norfolk)  navy-yard  between  Lambert's  Point  and 
Fort  Norfolk,  Va.,  949;  Nansemond  River,  Ya.,  including  the  mouths  of  Bennett  and 
Chuckatuek  creeks,  950;  Appomattox  River,  Ya.,  including  report  of  examination 
and  estimate  of  cost  of  diverting  water  of  river  above  harbor  at  Petersbuigh  to  old 
North  Channel,  952;  Currituck  Sound,  Coaiuok  Bay,  and  North  River  Bar,  N.  C, 
961;  removing  sunken  vessels  or  craft  obstructing  or  endiuigering  navimtion,  963. 

EZAMUTATIOHS.— For  Cutting  of  Hospital  Point,  Ya.,  964;  Chuckatu^  Creek,  Ya., 
968;  Bennett  Creek,  Ya.,  971;  Hampton  Creek  and  Bar,  Ya.,  974. 

Habbob  linbb. — Establishment  of  harbor  lines  of  Norfolk  and  Portsmouth  harbors 
and  vidnify,  Ya.,  977. 


xn  coNtiBirrg. 

APPENDIX  K. 

EEFOBT  OF  LIEUT.  OOL.  PETES  C  HAINS,  OOBFS  OF  ENOIlfEERS. 

IiCPBOYEMKNTS. — ^PotonuM  Biver  at  WashiDgton,  D.  C,  983;  reoonatniction  of  the 
Aqaednct  Bridge  at  Georgetown,  D.  C,  9^;  oonatraction  ii  bridge  acRMB  Eaateni 
Branch  of  the  Potomac  River,  D.  G.,  990. 

£xAMiNATiONS.~£a8tem  Branch  of  the  Potomao  River,  Md.,993;  Bonth  Branch  of 
the  Potomac  River,  W.  Ta.,  994;  Great  Cacapon  River, W.  Va.,  996. 

APPENDIX  L. 

REPORT  OP  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

Imfsovbments. — ^Patnzent  River,  Md.,  998;  channel  at  Moant  Yemon,  Ya.,  999; 
Breton  Bay,  Leonardtown,  Md.,  1001;  Nomini  Creek,  Ya.,  1003;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md.,  1005;  Rappahannock  River,  Ya.  (inclnding  Urbana 
Creek),  1005;  Totnsky  River,  Ya.,  1011;  Mattaponi River,  Ya.,  1012;  PamoiiS^ River, 
Ya.,  1013;  York  River,  Ya.,  1015;  Chickahominy  River,  Ya.,  1018;  Stannton  River, 
Ya.  (from  Pig  River  to  Randolph),  1020;  Dan  River  between  Madison,  N.  C.  and 
Danville,  Ya. ,  1023;  removing  sunken  vessels  or  craft  obetmcting  or  endangering  navi- 
gation, 1025. 

Examinations.— Hall's  Creek,  Ya.,  1025;  Hunting  Creek  at  its  month,  Ya.,  1028; 
channel  crossing  the  Potomac  River,  Irom  Alexandria,  Ya.,  to  the  Maiyland  side, 
1029;  Quantico  Creek,  Ya.,  1030;  Ware  River,  Ya.,  1034;  Machodac  River,  Ya.,  1037. 

APPENDIX  M. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Imfboyemsnts. — ^Roanoke  River,  N.  C.  and  Ya.,  1040;  Pamlico  and  Tar  Rivers,  N.C., 
1044;  Contentnia  Creek,  N.  C,  1048;  Trent  River,  N.  C,  1052;  Neose  River,  N.  C, 
1056;  inland  water-way  between  New  Berne  and  Beaufort,  N.  C,  1060;  harbor  at  Beau- 
fort, N.  C,  1066;  inland  water-way  between  Beaufort  Harbor  and  New  River,  N.  C, 
through  Bogue  Sound,  1073;  New  River,  N.  C,  1078;  Black  River,  N.  C.  1081;  Cape 
Fear  River  above  Wilmington,  N.  C. ,  1083;  Cape  Fear  River  at  and  below  Wilmington, 
N.  C,  1089;  Yadkin  River,  N.  C,  1099;  Harbor  at  Georgetown,  S.  C,  1102;  Win- 
yaw  Bay,  S.  C,  1106;  removing  sunken  veaaela  or  craft  obstructing  or  endangering 
navigation,  1116. 

Examinations. —^wift  Creek,  N.  C,  1116;  Ocraooke  Inlet,  N.  C,  1118;  water-way 
between  New  River  and  Swansborough,  N.  C.,  1124;  White  Oak  River,  N.  C,  1127; 
Tar  River  from  Tarborough  to  Rocky  Mount,  N.a,  1131;  Cape  Fear  River,  N.C., 
from  Wilmington  to  the  ocean,  with  an  estimate  of  the  cost  of  its  improvement  with 
a  navigable  channel  20  feet  deep  at  mean  low  water,  1132;  Pasquotank  River  above 
the  mouth  of  Turner's  Cut,  N.  C,  1135;  Mackey's  Creek,  N.  C,  1137;  Trent  River 
from  Trenton  to  Upper  Quaker  Bridge,  N.  a,  1140. 

APPENDIX  N. 

REPORT  OF  CAPT.  FREDERIC  Y.  ABBOT,  CORPS  OP  ENGINEERa 

IMFBOVSMENTS.— Charleston  Harbor,  S.  C,  1144;  Lumber  River,  N.C.,  1168;  Mingo 
Creek,  S.  C,  1161;  Clark  Creek,  S.  C,  1164;  Ashley  River,  S.  C,  1166;  Edisto  River, 
S.  C.  1168;  Salkiebatchle  River,  S.  C,  1171;  LlUlePee  Dee  River,  S.  a,  1175  ;  Great 
Pee  Dee  River,  S.  C,  1179;  Santee  River,  S.  C,  1182;  Wateree  River,  S.  C,  1189;  Con- 
garee  River,  S.  C,  1193;  Wappoo  Cut,  S.  C,  1196;  Waccamaw  River,  N.  C.  and  S.  C, 
1198. 

Examinations.— Broad  and  Saluda  rivers  above  Columbia,  S.  C,  1203;  connect  North 
Edisto  and  Soutb  Edisto  rivers  by  St.  Pierre  and  South  Creek,  S.  C,  1208;  Combabee 
River,  S.  C. :  Examine  whether  the  breaking  of  Bull  River  into  Combahee  River  near 
the  bead  of  Bull  River  will  injure  the  navigation  of  Combahee  River,  and  report  a 
plan  for  obstructing  said  break  and  the  cost  thereof,  1211 ;  Socastee  Creek  from  its 
entrance  into  Waccamaw  River  to  the  bridge  at  Socastee,  S.  C,  1214;  Ashepoo  River, 
S.  C.,  from  the  Charleston  and  Savannah  Reread  bridge,  six  miles  down  tbe  river, 
with  view  to  removing  obstructions  and  shoals  caused  by  sunken  veswls,  1216. 
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APPBinDIX  o. 

BEPOBT  OF  LIEOT.    O.  li.  CABTEB,  OORPS  OF  ENGINEEES. 

IMFBOYXMSNTB. — SaTannah  Harboi  and  River,  Ga.,  1220:  Savannah  Biver,  Ga.,  1237; 
Savannah Biver above  Aogosta,  Ga.,  1241;  Bomley  Marsh,  Ga.,  1243;  Altamaha  River, 
Oa.,  1245;  Oconee  River,  Ga.,  1250;  Ocmnlgee  River,  Ga.,  1256;  Bmnswick  Harbor, 
Ga.,  1263;  Jekyl  Creek,  Ga.,  1270;  Cnmberland  Sound,  Ga.  and  Fla.,  1273. 

Examination  and  Subybt. — Savannah  River,  as  to  vehetber  the  damage  to  the  Yer- 
nezobie  Freshet  Bank  in  1887  was  caused  by  the  work  at  cross-tides,  and  whether  the 
maintenanoe  of  said  bank  is  essential  to  tiie  success  of  the  work  at  cross-tides,  and 
what  will  ba  the  cost  of  so  oonstnicting  said  bank  as  to  confine  the  water  of  said 
river  to  its  bed,  1282. 

Habbob  Links. — ^Establishment  of  harbor  lines  at  Savannah  Harbor,  Ga.»  1285;  es- 
tablishment of  harbor  lines  at  Brunswick  Harbor,  Ga.,  1292l 

APPENDES:  P. 

REPORT  OF  CAPT.  WILLIAM  M.  BLACK,  CORPS  OF  ENGINEERS. 

lMPBOVEBiBNTS.—^t.  John's  River,  Fla.,  1298;  Volusia  Bar,  Fla.,  1308;  harbor  at  St. 
Anicnstine,  Fla.,  1309;  northwest  entrance  Key  West  Harbor,  Fla.,  1324;  Caloosa- 
hatehee  River,  Fla.,  1337;  Pease  River,  Fla.,  1339;  Manatee  River,  Fla.,  1340;  Tampa 
Bay,  Fla.,  1342;  Withlaooochee  River,  Fla.,  1345;  harbor  at  Cedar  Keys,  Fla.,  1347; 
Suwanee  River,  Fla.,  1349;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
nayigation,  1352.  * 

EbLAHiNATiONS. — ^Homosassa  River  and  bar  at  its  mouth,  Fla.,  1353;  Crystal  River 
and  bar  at  its  mouth,  Fla.,  1355;  Alafia  River  and  bar  at  its  mouth,  Fla.,  1357;  Ock- 
lawaha  River  from  its  mouth  to  Lake  Griffin,  Fla.,  1360;  St  Mark's  River  and  bar 
at  its  month,  Fla.,  1364;  the  channel  between  Tampa  Bay  and  Old  Tampa  Bay,  Fla., 
1368. 

APPENDIX  Q. 
REPORT  OF  CAPT.  PHILIP  M.  PRICE.  CORPS  OF  ENGINEERS. 

iBfPBOVEAnENTS. — Apalachicola  River,  Fla.,  Apalachicola  Bay,  Fla.,  1372;  La  Grange 
Bayou,  Fla.,  1375;  Pensaoola  Harbor,  Fla.,  1376;  Choctawhatchee  River,  Fla.  and  Ala., 

•  1380;  Escambia  and  Cooecah  rivers,  Fla.  and  Ala.,  1384;  Flint  River,  Ga.,  1385; 
Coosa  River,  Ga.  and  Ala.,  1389;  Chattahoochee  River,  Ga.,  and  Ala.,  1393;  Talla- 
poosa River,  Ala.,  1396;  Cahaba  River,  Ala.,  1398;  Alabama  River,  Ala.,  1400;  re- 
moval of  sanken  vessels  or  craft  obstructing  or  endangering  navigation,  1402. 

Examinations  and  Survey. — Outer  and  inner  bars  at  Pensaoola  Harbor,  Fla.,  1402; 
Si.  Andrew's  Bay,  Fla.,  1414;  Chipola  River,  Fla.,  from  its  month  to  Marianna.  and 
Chipola  River  from  its  mouth  to  Wewahitchka  and  the  "cut-off,"  and  '*  Lee's  Slough/' 
running  from  the  Apalachicola  River  to  the  Chipola  River,  1416;  Flint  River,  Ga., 
Bock  Reefs  at  Albany  and  above,  1420;  Choctawhatchee  River,  Ala.,  for  low- water 
navigation,  1423. 

APPENDIX  R. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IMPBOVEMENTS.— Mobile  HarboT,  Ala.,  1428;  Black  Warrior  River,  Ala.,  1433;  War- 
rior and  Tombigbee  rivers,  Ala.  and  Miss.,  1435;  Noxubee  River,  Miss.,  1441;  Pasca- 
goula  River,  Miss.,  1443;  Bilozi  Harbor,  Miss.,  1447;  Pearl  River,  Miss.,  between 
Edinburgh  and  Carthage,  1450;  Pearl  River,  Miss.,  from  Jackson  to  Carthage,  1452; 
Pearl  River,  Miss.,  below  Jackson,  1455. 

Examinations.— Gulf  Port  Harbor,  Miss.,  with  a  view  to  obtaining  a  20-foot  channel, 
200  feet  wide  to  approach  the  shore  as  near  as  practicable,  14(10;  Bluff  Creek,  Miss., 
ttom  its  month  to  the  head  of  navigation,  1461;  Leaf  River,  Miss.,  from  its  mouth  to 
mouth  of  Bowie  Creek  near  the  New  Orleans  and  Northeastern  Railroad,  1462;  Chick- 
Mfihny  River,  Miss.,  from  its  mouth  to  Enterprise,  1463;  Bayou  Chitta  [Bogue  Chitto}^ 
Ia.,  146& 
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APPENDIX  a 
BEPOBT  OF  CAPT.  W.  L.  FIBS;  CORPS  OF  ENGINEERS. 
iNSPsanoN.— ImproYement  at  the  South  "Pam  of  the  ItfiniaBippi  River,  1407. 

APPENDIX  T. 
REPORT  OP  CAPT.  W.  L.  PISK,  CORPS  OP  ENGINEERS. 

iBCPBoyEKENTB.— Tchefoncte  Rirer  and  Bogne  Falia,  La.,  1482;  Tickikw  River  and  ite 
tribataries,  La.,  1483;  Amite  River,  La.,  1484:  Bayou  LaPourche,  La.,  1485;  Bajou 
Terrebonne,  La.,  1488;  Bayou  Plaquemine,  La.,  1490;  Bayou  Conrtablean,  La., 
1491;  Calcasieu  River  and  iW,  La.,  1492;  Sabine  River,  La.  and  Tex.,  1494;  Nechca 
River,  Tex.,  1495;  Sabine  Paas,  Tex.,  1496;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  1500. 

Examinations.— Bayou  St.  John  fiom  the  head  of  navigation  to  Lake  Pontchartrain, 
La.,  1500;  Bayou  Terrebonne,  for  continuing  dredging  three  miles  above  Houma, 
La.,  1508;  Bayou  Terrebonne  and  Bayou  Black,  La.,  witii  the  view  of  opening  a 
shorter  water-way  between  Mississippi  River  and  Berwick's  Bay,  Tex.  and  Hex., 
1508;  Atchafalaya  River,  La.,  ftom  Berwick's  Bay  to  Gulf  of  Mexico,  to  secure  a 
channel  of  20  feet  depth,  1510;  harbor  at  Battm  Rouge,  La.,  1511;  Bayou  des  Glaises, 
La.,  1512;  Bayou  Manchac,  La.,  1513;  Bayou  Teche,  La.,  with  a  view  to  putting  in 
looks,  1515;  Tangipahoa  River,  La.,  1527;  mouth  and  passes  of  Calcasieu  River,  Ia., 
1527;  Amite  River,  La.,  1528;  Tcfaeftincte  River  and  Bogue  Falia,  La.,  1529;  Tick- 
faw  River,  La.,  1530;  Bayou  La Fourcbe,  La.,  from  Donaldsonville  to  the  Gul(  1531; 
Bayou  Teche,  La.,  from  mouth  to  St  Martinsville,  1632:- 

APPENDIX  XJ. 
REPORT  OF  CAPT.  DAN.  C.  KINGMAN,  CORPS  OF  ENGINEERa 
Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving,  1533, 

PART  III. 

APPENDIX  V, 

REPORT  OF  MAJ.  O.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Impboysmbnts. — ^Entrance  to  Galveston  Harbor,  Ttox.,  1535;  ship-channel  in  Galveston 
Bay,  Tex.,  1548;  Trinity  River,  Tex.,  1557;  BuffiUo  Bayou,  Tex.,  1559;  month  of 
Brazos  River,  Tex.,  1503;  Pass  Cavallo  Inlet  to  BCatagorda  Bay,  Tex.,  1664;  Aransas 
Pass  and  Bay  up  to  Rockport  and  Corpus  Christi,  Tex.,  1564;  harbor  at  Brazos  San- 
tiago, Tex.,  1568. 

Examinations. — Rio  Grande  River,  New  Mexico,  fi:om  Embudo  to  El  Paso,  Tex.,  1571; 
for  removal  of  raft  on  Guadaloupe  River,  Tex.,  1577;  mouth  of  Caney  Creek  where 
it  empties  in  Matagorda  Bay,  Tex.,  1580. 

APPENDIX  W. 
REPORT  OF  CAPT.  JOSEPH  H.  WILLARD,  CORPS  OF  ENGINEERa 

iBfPBOVSMENTS. — Red  River,  La.  and  Ark.,  1584;  Qypress  Bayou,  Tex.  and  La.,  1595; 
Ouachita  and  Black  Rivers,  Ark.  and  La.,  1596;  Ouachita  River,  Ark.,  above  Camden, 
1598;  Bayou  D'Arbonne,  La.,  1599;  Little  River,  La.;  1600;  Bayou  Bartholomew, 
La.  and  Ark.,  1601;  Bayou  Boeuf,  La.,  1603;  Tensas  River  and  Bayou  Maoon,  La., 
1605;  Bayous  Rondeway  and  Vidal,  La.,  1606;  Big  Black  River,  Miss.,  1608;  Tazoo 
River,  Miss.,  1609;  Tcbula  Lake,  Miss.,  1612;  Talhihatchee  River,  Miss.,  1613;  Steele's 
Bayou,  Miss.,  1615;  Big  Sunflower  River,  Miss.,  1617;  Big  Hatchee  River,  Tenn., 
1618;  Forked  Deer  River,  Tenn.,  1621;  water-gauges  on  the  Missiasippi  River  and  its 
principal  tributaries,  1624. 

Examinations.— 'Bogus  Phalia,  Miss.,  especially  the  part  known  as  the  Narrows,  1628; 
Bayou  Dorcheat,  La.,  from  Lake  Bistenan  to  the  Arkansas  line,  1630;  Ouachita  River, 
La.  and  Ark.,  from  its  mouth  to  head  of  navigation,  to  determine  the  advisability 
and  probable  cost  of  its  permanent  improvement  1631. 
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APPENDIX  X. 

REPORT  OF  CAFT.  H.  S.  TABEB,  OORPS  OF  ENGINEERS. 

iMPBOYXinBKTB.— Red  River  above  Fulton,  Ark.,  1639;  little  Red  River,  Ark.,  1641 
removing  obetnictione  in  Arkanus  River,  Ark.,  1643;  Arkanaaa  River,  Ark.,  1647 
Petit  Jean  River,  Ark.,  1662;  Foorche  River,  Ark.,  1654;  White  River,  Ark.,  1655 
Oache River,  Ark.,  1658;  Black  River,  Ark.  and  Mo.,  1660;  Black  River,  Mo,  1662 
St.  Francis  River,  Ark.,  1664;  St.  Francis  River,  Mo.,  1666;  Little  River,  Mo.  and 
Ark.,  1668. 

APPENDIX  T. 
REPORT  OF  MAJ.  A.  M.  MILLER,  OORPS  OF  ENGINEERa 
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Imfbovementb. — ^Removing  snags  and  wrecks  fi:om  the  Mississippi  and  Missouri  rivers, 
1671;  Mississippi  River  between  the  Ohio  and  Illinois  rivers,  1673;  (Gasconade  River, 
Mo.,  1703;  Osage  River,  Mo.,  1705. 

ExAMiNATiONa— Grand  River,  Mo.,  1709;  St.  Louis  Harbor,  Mo.,  1711;  Missooii 
River  at  Miami,  Mo.,  1713. 

APPENDIX  Z. 

REPORT  OF  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERa 

Improvemskt. — Mississippi  River  between  the  Bee  Moines  Rapids  and  the  month  of 

the  Illinois  River,  1717. 
EzAMiHATioir. — Clarksville  Harbor,.  Mo.,  1722. 

APPENDIX  AA. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OE  ENGINEERa 

iMFROYBineHTS. — Operating  snag-boats  and  dredge-boats  on  the  Upper  Mississippi,  1726; 
Mississippi  ^ver  from  Minneapolis  to  Des  Moines  Rapids,  1731;  Dee  Moines  Rapids, 
Mississippi  River,  1767;  operating  and  care  of  Des  Moines  Rapids  Canal,  1772;  dry- 
dock  at  Des  Moines  Rapids  GanM,  1776;  harbors  of  refnge  on  Lake  Pepin,  at  Stock- 
holm, Wis.,  1777. 
EXAMIKATIOKS. — ^Moline  City  Harbor,  111.,  1777;  MiasisBippi  River,  the  main  slongh 
.  at  Hamilton,  111.,  to  the  end  of  seonring  a  good  and  sufficient  steam-boat  landing  at 
that  point,  1781;  Mississippi  River  at  and  near  the  head  of  Beaver  Island  at  Clinton, 
Iowa,  to  determine  what  is  necessary  to  remove  the  sand-bars  there  formed  and  form- 
ing, so  as  to  make  navigable  and  protect  the  entrance  to  the  Western  Channel,  and 
the  chimnel  itself  that  runs  between  Beaver  Island  and  the  Iowa  shore,  1784. 

APPENDIX  BB. 

EEPORT  OP  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERa 

IlCPSOVBMBNTS. — Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  1787;  reservoirs  at 
headwaters  of  Mississippi  River,  1791;  Chippewa  River,  including  Yellow  Banks,  Wis., 
1794;  St.  Croix  River,  Wis.  and  Minn.,  1798;  Minnesota  River,  Minn.,  1803;  Red 
River  of  the  North,  Minn,  and  Dak.,  1806;  surveys  for  reservoirs  at  the  sources  of 
the  MiBsiflsippi,  St.  Croix,  Chippewa,  and  Wisconsin  Rivers,  1809;  Yellowstone  River, 
Mont,  and  Dak.,  1809. 

EXAMIKATION& — Ice-barbor  at  or  near  Bismarck,  Dak.,  on  the  Upper  Missouri  River, 
1810. 

APPENDIX  0  O. 

REPORT  OP  LIEUT.  COL,  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

Impboysmxntb. — ^Tennessee  River,  1819;  French  Broad  River,  Tenn.,  1831;  Hia- 
wassee  River,  Tenn.,  1833;  Clinch  River,  Tenn.,  1835;  Cumberland  River,  Tenn.  and 
Ky.,  1837;  South  Fork  of  Cumberland  River,  Ky.,  1846;  Caney  Fork  River,  Tenn., 
1847. 
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APPEHDIX  D  D. 
REPORT  OP  LIEUT.  COL.  WILUAli  EL  MERRILL,  CORPS  OP  FNGINEERa 

iMFSOTBiCDrrB.— Ohio  RiT«r,  ISSljopflntiiig  and  care  of  t)vvia  IbUdcI  Dam,  Ohio 
River,  1873;  Monongahftla  River,  W.  Ya.  and  Pa.,  1879;  operation;  and  care  of  lock 
and  dam  No.  9,  Monongahela  River,  1882;  Allegheny  River,  Pa.,  1885;  dam  at  Herr's 
Island,  Allegheny  River,  1887;  ice-harbor  at  month  of  Muskingam  River,  Ohio,  1888; 
Mnskingnm  River,  Ohio,  1890;  <^ierating  and  care  of  the  locks  and  damson  the  Mns- 
kingum  River,  Ohio,  1892. 

Examinations.— Harbor  at  Owensborongh,  Kj.,  1903;  Monongahela  River  above 
npper  dam,  W.  Va.,  1904;  Cheat  River,  W.  Ya.,  1905;  Mnakii^^am  River,  (Mo,  from 
Zanesville  to  Dresden,  1909. 

APPENDIX  E  E. 

REPORT  OP  MAJ.  AMOS  STICKNEY,  CORPS  OP  ENGINEERa 

Impboykhents.— Falls  of  the  Ohio,  Lonisville,  Ky.,  1913;  Indiana  Chnte,  Palls  of 
the  Ohio  River,  1917;  .operating  and  care  of  the  Lonisville  and  Portland  Canal,  1920; 
^'abash  River,  Ind.  and  IlL,  1928;  White  River,  Ind..  1937. 

APPENDIX  P  F. 

REPORT  OP  CAPT.  THOMAS  TURTLE,  CORPS  OP  ENGINEERa 

Impbovemsnts. — Great  Kanawha  River,  W.  Ya.,  1941;  operating  and  care  of  locks  and 
dams  on  the  Great  Kanawha  River,  W.  Ya.,  1954;  Elk  River,  W.  Ya.,  1956;  Ganley 
River,  W.  Ya.,  1959;  New  River,  Ya.  and  W.  Ya.,  1961. 

APPENDIX  G  G. 

REPORT  OP  MAJ.  D.  W.  LOCKWOOD,  CORPS  OP  ENGINEERS. 

lHPBoyEHENTS.—Tradewater  River,  Ky.,  1964;  operating  and  keeping  in  repair  locks 
and  dams  on  the  Green  and  Barren  rivers,  Ky.,  1965;  Kentucky  River,  Ky.,  1970;  oper- 
ating and  keeping  in  repair  locks  and  damson  the  Kentucky  River,  Ky.,  1975;  Licking 
River,  Ky.,  from  Farmers  to  West  Liberty,  1983;  Big  Sandy  River,  W.  Ya.  and  Ky., 
1983;  Gnyandotte  River,  W.  Ya.,  1986;  Little  Kanawha  River,  W.  Ya.,  1987;  Bnckhan- 
non  River,  W.  Ya.,  1989. 

Examination.— Big  Sandy  River,  Ky.,  ftom  Catlettsbnrg  to  Pikeville,  on  the  Louisa 
Fork  and  to  the  month  of  Pond  Creek  on  Tug  Fork,  1990. 

APPENDIX  H  H. 

REPORT  OP  MAJ.  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS. 

Improvements.— Harbor  at  Grand  Marais,  Minn.,  1996;  Harbor  at  Agate  Bay,  Minn., 
1998;  harbor  at  Duluth,  Minn.,  2000;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2010;  harbor  at  Ashland,  Wis.,  2015;  harbor  at  Ontonagon,  Mich.,  2018;  Eagle 
Harbor,  Mich.,  2020;  harbor  at  Ma^uette,  Mich.,  2021;  harbor  of  refuge  at  Grand 
Marais,  Mich..  2023. 

Examination.— Black  River,  Lake  Superior,  Mich.,  to  deepen  channel  to  depth  of  16 
feet  and  constructing  a  breakwater,  2026. 

Hakbob  Lines.— Harbor  lines  in  Portage  Lake,  Mich.,  2027;  establishment  of  harbor 
lines  at  Marquette,  Mich.,  2027. 
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APPENDIX  1 1. 
REPORT  OF  MAJ.  CHARLES  E.  L,  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Impbovemekts. — Manistiqne  Harbor,  Mich.,  2042;  Cedar  River  Harbor,  Mich.,  2043; 
Menomoaee  Harbor,  Mich,  and  Wis.,  2044;  Oconto  Harbor,  Wis.,  2046;  I'ensankee 
Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  2049;  harbor  of  reftige  at  entrance  of  Stur- 
geon Bay  Canal,  Wis.,  2051;  Ahnapee  Harbor,  Wia.,  2053;  Kewaunee  Harbor,  Wis., 
2055;  Two  Rivers  Harbor,  Wis.,  2058;  Manitowoc  Harbor,  Wis.,  2060;  Sheboygan 
Harbor,  Wis.,  2063;  Port  Washington  Harbor,  Wis.,  2065;  harbor  of  refuge  at  Mil- 
waukee Bay,  Wis.,  2067;  Milwaukee  Harbor,  Wis.,  2072;  Racine  Harbor,  Wis..  2076; 
Kenosha  Harbor,  Wis.,  2079;  Waukegan  Harbor,  111.,  2081 ;  Fox  and  Wisconsin  Rivers, 
Wis.,  2085;  operating  and  care  of  locks  and  dams  on  the  Fox  River,  Wis.,  2005. 

Examinations. — Centreville  Creek,  Manitowoc  County,  Wis.,  2102;  Kenosha  Harbor, 
Wis.,  for  refuge,  2103;  Oconto  Harbor,  Wis.,  channel  16  feet  deep  and  75  feet  wide 
from  piers  to  Srst  contour  in  river  at  Spies  Slough,  2106;  Racine  Harbor,  Wis.,  en- 
larging and  deepening  channel,  2108. 

APPENDIX  J  J. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERa 

iBfPBOVBMENTS. — Chicago  Harbor,  111.,  2110;  Calumet  Harbor,  111.,  2116;  Illinois  River, 
III.,  2120;  Calumet  River,  111.  and  Ind.,  2142;  location  of  Illinois  and  Mississippi 
Canal,  2148. 

Examinations. — Grand  Calumet  River,  Ind.,  beginning  one-half  mile  east  of  Ham- 
mond and  thence  eastward  to  Lake  Michigan,  2151 ;  canal- way  connecting  the  waters 
of  Lake  Michigan  with  the  Calumet  River,  beginning  at  a  point  on  the  Calumet  River 
1  mile  east  of  Hammond,  End.,  and  running  due  north  to  Berry  Lake  and  thence 
along  the  eastern  waters  of  said  Berry  Lake,  thence  northeast  to  Lake  Michigan,  2154; 
Berry  Lake,  Ind.,  forming  a  natural  harbor  of  refuge,  2157;  Grand  Calumet  River, 
nL,  2158. 

APPENDIX  K  K. 

REPORT  OF  MAJ.  WILLIAM  LUDLOW,  CORPS  OP  ENGINEERS, 

Impbovbments. — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  2164;  Frank- 
fort Harbor,  Mich.,  2167;  harbor  of  refuge  at  Portage  Lake,  Mich.,  2168;  Manistee 
Harbor,  Mich.,  2171;  Ludington  Harbor,  Mich.,  2173;  Pent  Water  Harbor,  Micb., 
2176;  White  River  Harbor,  Mich.,  2179;  Muskegon  Harbor,  Mich.,  2181;  Grand 
Haven  Harbor,  Mich.,  2184;  Black  I^ke  Harbor,  Mich.,  2187;  Saugatnck  Harbor, 
Mich.,  2189;  South  Haven  Harbor,  Mich.,  2191;  St.  Joseph  Harbor,  Mich.,  2194;  St. 
Joseph  River,  Mich.,  2196;  Michigan  City  Harbor,  Ind.,  2197. 

Examinations. — Saugatuck  Harbor,  Mich.,  to  obtain  channel  of  navigable  width  with 
a  minimum  depth  of  15  feet  and  reconstructing  piers,  2202;  Grand  River,  Mich.,  from 
Grand  Rapids  to  Lake  Michigan,  for  channel  of  navigable  width,  minimum  depth  of 
10  feet,  2206. 

PART    lY. 

APPENDIX  L  L. 
REPORT  OP  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

iMPBOvmnENTS.-— St.  Mary's  Falls  Canal  and  River,  Mich.,  2210;  operating  and  care  of 
St.  Mary's  Falls  Canal,  Mich.,  2223;  dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  2237; 
Hay  Lake  Channel,  St.  Mary's  River,  Mich.,  2238;  harbor  at  Cheboygan,  Mich.,  2243; 
harbor  at  Thunder  Bay,  Mich.,  2245;  harbor  at  An  Sable,  Mich.,  2247;  Saginaw  River, 
Mich^  2248;  harborof  refnge  at  Sand  Beach,  Lake  Huron,  Mich. ,  2254 ;  mouth  of  Bhuk 
River,  Mich.,  2259;  St.  Clair  Flats  Canal,  Mich.,  2260;  operating  and  care  of  St.  Clair 
Flats  Canal,  Mich.,  2263;  Grosse  Point  Channel,  Mich.,  2267;  Clinton  River,  Mich., 
2270;  Detroit  River,  Mich.,  2272;  Rouge  River,  Mich.,  2274. 
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REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS— Continued. 

ExAMiNATioKS  Ai^D  SURVEYS. —False  Presqae  Isle  Harbor,  Lake  Mnron,  Mich.,  for  a 
harbor  of  refnge,  2276;  An  Gres  Kiver,  Mich.,  to  deepen  channel  to  village  of  An  Gres 
to  depth  of  10  feet,  2277;  An  Sable  River  at  An  Sable,  Mich. ,  with  view  of  12-  foot  chan- 

.  nel  and  breakwater,  2279;  Port  Austin,  Mich.,  for  breakwater,  2280;  I^xington, 
Mich.,  for  breakwater,  Forestville,  Mich.,  for  breakwater,  2281;  Pine  River  at  St. 
Clair  City,  Mich.,  to  deepen  channel  from  month  to  fielknap's  brick  yard  to  depth 
of  16  feet,  2282;  Qaanicasaee  River,  Mich.,  to  deepen  channel  from  mouth  to  village 
of  Sebewaing  to  12  feet;  Port  Sanilac,  Mich.,  for  harbor  of  refuge,  2284;  Algonac.  ou 
St.  Clair  River,  Mich.,  with  view  of  uniting  north  and  south  channels  between  Clark 
and  Harsems  islands,  2285;  Thunder  Bay  River,  Alpena,  Mich.,  for  16-foot  channel 
from  mouth  to  one  mile  above,  2288;  Black  River,  at  Port  Huron,  Mich.,  to  deepen 
channel  from  month  to  Grand  Trunk  Railroad  bridge  to  depth  of  18  feet^  2291. 

APPENDIX  M  M. 

REPORT  OF  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

Impbovements.— Monroe  Harbor,  Mich.,  2295;  Toledo  Harbor,  Ohio,  2-29S;  Port  Clin- 
ton Harbor,  Ohio,  2305;  Sandusky  City  Harbor,  Ohio,  2:^08;  Saudnskv  River,  Ohio, 
2312;  Huron  Harbor,  Ohio,  2313;  Vermillion  Harbor,  Ohio,  2316:  Black  River  Har- 
bor, Ohio,  2317;  Cleveland  Harbor,  Ohio,  2319;  Fairport  Harbor,  Ohio,  2326;  Ashta- 
bula Harbor,  Ohio,  2329;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
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APPENDIX  V, 


IMPfiOVEMENT  OF  BIYERS  AND  HARBOBS  IN  THE  STATE  OF  TEXAS. 


SBPOBT  OF  MAJOR  O.  H.  SBNST,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30, 1869,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPEOTEMBNTS. 


1.  E&tnuioe  to  Galyeston  Harbor,  Texus. 

2.  Bhip-chaQiiel  in  Oftlirestion  Bay,  Texas. 

3.  Trinity  Biver,  Texas. 

4.  Baffalo  Bi^oa,  Texas. 

5.  Mouth  of  Brazos  Biver,  Texas. 


6.  Pass  Cavallo  Inlet  to  Matagorda  Bay, 

Texas. 

7.  Aransas  Pass  and  Baj,  up  to  Bookport 

and  Corp's  Christi,  Texas. 

8.  Harbor  at  Brazos  Santiago,  Texas. 


BXAMINATIONS. 


9.  Bi^  Grande  Biver.  New  Mexico,  from 
Embndo  to  £1  raso,  Texas. 

10.  For  removal  of  raft,  on  Guadaloupe 
Biver.  Texas. 


11.  Montb  of  Caney  Creek,  wbere  it  emp- 
ties in  Matagorda  Bay,  Texas. 


United  States  Enginbeb  Ofpiob, 

Galvestonj  Tex.^  July  7, 1889. 

Sib  :  I  have  the  hmor  to  transmit  herewith  the  annnal  reports  for 
the  works  ander  my  charge  for  the  fiscal  year  ending  Jane  30,  1889. 


Very  lespectfally,  your  obedient  servant, 


The  OmEF  07  BNaiNEEBS,  U.  S.  A. 


O.  H.  Ebnst, 
Major  of  EngineerB» 


V  I. 


DCPBOYEMENT  op  ENTBANCE  to  GALVESTON  HABBOE,  TEXAS. 

A  plan  of  the  works  designed  to  improve  -this  entrance  is  shown  npon 
the  aooompanying  map.  At  the  date  of  my  last  annual  report  the  work 
of  reconstructing  the  old  south  jetty  was  in  progress.  Beginning  at  the 
point  B|  the  jetty  had  been  built  up  to  a  height  of  5  feet  above  mean 
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low  ti.de  to  a  distance  4,550  feet  seaward.  It  had  also  been  connected 
with  the  shore  at  A  by  a  wall  of  ordinary  riprap  1,100  feet  long,  sloping 
gradually  downward  to  the  level  of  the  ground,  which  at  A  was  about 
6  inches  above  mean  low  tide. 

The  work  of  ^[tending  the  jetty  seaward  was  continued  until  July  17, 
when  it  was  suspended  for  want  of  funds.  Additional  fnnds  having 
been  provided  in  the  river  and  harbor  act  of  August  11, 1888,  work  was 
resumed  October  15, 1888,  under  a  new  contract  dated  October  13, 1888, 
with  A.  M.  Shannon  &  Go.  Daring  the  year  a  shore  branch  A'  A  8 
464  feet  long  was  constructed  to  connect  the  former  work  with  the  rel- 
atively high  ground  upon  which  Galveston  is  built  It  was  not  entirely 
finished.  The  object  of  this  work  is  twofold,  viz,  to  furnish  a  secure 
anchoring  point  for  the  south  jetty,  and  also  to  improve  the  Gkklveston 
Ohamel.  The  jetty  was  also  extended  seaward  a  distance  of  about  900 
feet  which  was  finished,  and  about  200  feet  more  which  was  not  finished. 
The  trestle  and  railway,  by  means  of  which  the  material  is  carried  to  its 
place,  was  built  to  a  distance  of  2,175  feet  in  advance  of  tffe  unfinished 
work.  The  total  length  of  jetty  now  constructed  is  15,200  feet,  of  #hich 
9,564  feet  is  in  the  shore  branch  and  the  remaining  5,636  feet  is  sea- 
ward of  the  point  B.  Over  much  of  this  distance  it  is  not  entirely  fin- 
ished, but  it  constitutes  for  most  of  the  distance  quite  an  effective  bar- 
rier to  the  flow  of  water.  The  total  length  of  the  railway  upon  the  crest 
of  the  jetty,  including  that  built  upon  the  trestle  in  advance  of  the  stone- 
work, is  17,375  feet. 

By  the  terms  of  the  contract  it  was  to  have  been  completed  on  or  be- 
fore June  30, 1889,  but  at  that  time  it  was  only  about  two-fifths  done. 
Th^  time  has  been  extended  to  December  31,  1889,  all  additional  ex- 
pense caused  to  the  United  States  by  the  extension  to  be  deducted 
from  the  sums  due  or  to  become  due  the  contractors.  It  is  expected 
that  a  further  gulfward  extension  of  about  1  mile  will  be  made  under 
this  contract. 

A  resurvey  of  the  entrance  was  made  in  May  and  June,  from  which 
the  accompanying  map  has  been  constructed.  The  contours  of  1888  have 
also  been  placed  upon  the  map,  by  means  of  which  a  comparison  be- 
tween the  surveys  of  1888  and  1889  can  be  inade  and  the  changes  noted 
which  have  occurred  during  the  year.  The  effect  of  the  new  work  is 
perceptible.  The  channel  depth  upon  the  outer  bar  is  found  to  be  13^ 
feet,  and  that  upon  the  inner  bar  21  feet,  both  at  mean  low  tide,  which 
are  in  both  cases  an  increase  of  6  inches  during  the  year.  The  distance 
across  the  outer  bar  from  24  feet  inside  to  24  feet  outside  has  diminished 
from  14,100  feet  to  13,500  feet,  a  difference  of  600  feet,  or  about  4  per 
cent.  The  distance  from  18  feet  inside  to  18  feet  outside  has  diminished 
from  7,180  feet  to  6,340  feet,  a  difference  of  840  feet,  or  nearly  12  per 
cent.  There  has  been  no  important  change  in  the  outer  face  of  the 
bar.  There  has  been  some  advance  of  the  30-foot  curve,  but  the  24-foot 
and  18-foot  curves  are  almost  identical  with  those  of  last  year.  The  old 
mattress  jetty  has  continued  to  deteriorate.  The  average  depth  over  the 
outer  5,000  feet  of  it  is  10  feet,  which  is  a  further  subsidence  of  1.74  feet 
during  the  year.  Kearer  shore  there  has  been  little  or  no  further  sub- 
sidence. 

The  record  of  the  self-registering  gauge  kept  at  the  Government  wharf 
shows  that  the  level  of  mean  low  tide  during  the  past  year  has  been 
about  5  inches  higher  than  the  level  fixed  for  that  plane  in  1872,  which 
level  has  been  used  in  all  official  reports.  Consequently  the  depth  avail- 
able for  vessels  crossing  the  bar  has  been  5  inches  greater  than  the 
depth  referred  to  in  the  old  plane  of  reference.    Upon  this  basis  the 
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depth  at  mean  low  tide  is  now  13  feet  8  inches  instead  of  13  feet  3  inches 
as  herein  reported.  The  use  of  the  old  plane  is  continued,  however,  be- 
cause further  observation  is  required  to  demonstrate  that  the  last  year 
is  not  an  exceptional  one,  and  also  to  avoid  confusion  in  making  com- 
parisons. 

The  work  was  under  the  immediate  supervision  of  Mr.  H.  G.  Ripley, 
assistant  engineer.  His  report,  to  which  attention  is  invited  for  details, 
is  hereto  appended. 

The  tidal  observations  in  Galveston  Bay,  inaugurated  last  year,  have 
been  continued.  They  havedeveloped  many  interesting  facts,  and  among 
others  the  necessity  of  placing  additional  gauges  at  points  intermediate 
to  tikose  heretofore  occupied.  It  is  proposed  to  continue  the  record  at 
all  the  places  reported  last  year  as  occupied,  and  to  place  additional 
gauges,  one  on  the  north  side  of  Kedfish  Bar,  one  on  the  south  side, 
and  one  at  Banna's  Beef.  These  observatious  have  been  under  the  im- 
mediate supervision  of  Lieutenant  Langfitt.  His  progress  report,  to 
which  attention  is  invited  for  a  discussion  of  the  information  thus  far 
collected,  is  hereto  appended. 

The  amount  recommended  for  appropriation  for  tiie  fiscal  year  ending 
June  30,  1891,  is  $2,350,000,  of  which  $850,000  is  the  amount  required 
to  finish  the  south  jetty  to  the  crest  of  the  bar,  and  $1,600,000  to  build 
the  north  jetty  to  the  same  distance. 

The  original  estimated  cost  ofthis  work  as  reTieedlD  1886,  it $8,478,000.00 

The  aggregate  amount  appropriated  to  Jaly  1, 1889,  is 2, 278,  OOO.  00 

The  amoant  expended,  including  outstanding  liabilities,  is  ... ; 1, 967j  176. 27 

In  addition  to  this  there  was  expended  the  sum  of  $100,000  subscribed 
by  the  city  of  Galveston  in  1883. 

The  work  is  located  in  the  collection  district  of  Qalveston.  The  nearest  light-houses 
are  at  Bolivar  Point  and  Fort  Point,  at  entrance  to  Galveston  Bay* 

The  amount  of  revenue  collected  at  the  Port  of  Galveston  for  the  fiscal  year  ending 
Jane  30, 1889,  was  {153, 040. 51. 

Manejf  atatement. 

July  1,1889,  amount  available |2,871.13 

Amoant  appropriated  by  act  of  August  11,1888 500,000.00 


602,871.13 

July  1, 1889,  amoant  expended  during  fiscal  year,  exclosive 

of  liabilities  outstanding  July  1, 1888 |183, 310. 96 

Jaly  1,1889,  ontstanding  liabilities 8,736.44 

Jaly  1, 18H9,  amoant  covered  by  existing  contracts 272, 060. 27 

464, 107. 67 


Jaly  1, 1889,  balance  available 38,763.46 


Amount  (estimated)  required  for  completion  of  existing  project 6, 200, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1891 2,350,000.00 

SubiLitted  in  compliance  with  requirements  of  sections  2  of  liver  and 

harbor  acts  of  1866  and  1867. 
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Ab9traet  of  propoBaU  far  huUding  a  jetty  at  tke  entrance  to  (raZveflo*  Harbor ,  Tesme^  ro- 
oeived  in  reeponee  to  advertUement  dated  Augnet  21, 1638,  and  opened  Septemhier  20,  IdSti, 
(y  ifo;.  O.  H,  Emei,  Corpe  of  Engineer;  at  Galveeton,  Tex. 


Blocks 

Blocks 

Ko. 

Name  and  addnat  of 
biddv. 

Riprap, 
1«9,000  on- 

stone  1  to 
2  ton  each. 

stODe2to5 
ton  each. 

Raavray, 
13,500  linear 

Ralla,  6,880 
linear  feet. 

AmmaL 

Mo  yards. 

8,000  cabio 

23,000  cnbio 

feci. 

yards. 

yards. 

- 

Pr.dtt.yd;.* 

Pr.cic.yd. 

Pr,eu.yd, 

iv.A 

iV.A 

A.  IC.  Stuumoa  Sl  Co., 

6alT«ct(m,  Tex 

«2.oe 

#4.80 

$4.90 

$8.26 

$L00 

$408,475 

a.  W.  Bnrkett.  Psdes- 
tine,  aod  T.  C.  Strib- 

* 

lisg,  Brenbam.  Tax.. 

2.00 

4.40 

4.60 

8.80 

.80 

486^  6» 

Loajaiana  Jetty   and 

Lighting  Company, 
Kew  Orleans,  La 

2.66 

4.83 

4.88 

8.10 

.70 

446^808 

Kicker,    Lee    ft  Co., 

Oalreston,  Tex 

2.06 

8.43 

4.12 

•30.87 

n.8i 

887,084 

SamnelW.  Swift,  Gal- 

▼eston.  Tex ......... 

2.21 

8.85 

4.25 

3.60 

LOO 

414,760 

w  ^^^m  ^^r^U  4      ^fc  ^*^»    ••    •«••■•• 

*Aiter  bids  were  opened  Messrs.  Bioker,  Lee  Sl  Co.  stated  that  their  figures  ibr  railway  and  n&s 
were  olerioal  errors,  and  should  have  read  $8.00  per  foot  fbr  railway  and  73  cents  per  foot  for  rails. 

No.  If  lowest;  acceptance  recommendedL 


bxpokt  of  fibst  libutsnairr  william  c.  lakofitr,  corps  of  knginxbbb. 

Unttbd  States  Emgikbxr  Officb, 

Gah^ton,  Tex.,  July  1,  1889. 

Sot :  I  have  tbe  honor  to  sabmit  the  following  progreas  report  on  the  subject  of  the 
tides  and  tidal  records  of  Galveston  Bay. 

I  was  placed  in  charee  of  these  records  abont  the  middle  of  October,  1888.  At  this 
time  the  plotted  records  were  abont  foor  months  behind  the  rolls  as  taken  from  the 
tide  gauges.  After  familiarizing  myself  with  the  mode  of  plotting  and  the  necessary 
data,  my  first  efforts  were  directed  to  bringing  them  up  to  date. 

Other  duties  have  interrupted  the  plotting  and  study  of  the  reeords,  among  which 
may  be  mentioned  the  survey  and  examination  of  the  bank  of  the  Sio  Grande  River 
in  the  vicinity  of  Fort  Brown,  Tex.,  in  November  and  December,  1688,  and  the 
survey  of  Galveston  Harbor  and  Entrance  in  May  and  June,  1889.  There  was  also  a 
delay  of  a  month  in  the  arrival  of  the  lithograph  sheets  upon  which  the  records  are 
reduced  during  which  no  plotting  could  be  done. 

AH  of  the  gauges  have  been  visited  by  me  at  least  once  and  some  of  them  oftener. 
I  regard  it  as  very  desirable  that  they  should  be  visited  at  least  once  every  month, 
and  oftener,  if  practicable,  to  insure  that  they  are  working  properly,  and  that  tibe 
clocks  are  set  correctly.  Hence  it  is  to  be  regretted  that  some  means  of  commoniea- 
tion  with  the  distant  gauges  is  not  in  possession  of  this  office. 

Owing  to  the  experience  gained  during  the  preceding  year^  the  records  as  a  whole 
have  been  more  satisfactory.  The  defect  in  the  '*  fixed  pencil  holder,"  mentioned  by 
Lieutenant  Zinn  in  his  report  of  last  year,  has  been  corrected  by  the  substitution  of 
a  new  one  on  each  gauge.  They  are  so  constructed  that  by  placing  small  weights  on 
them  any  desired  constant  pressure  of  the  pencil  on  the  paper  can  be  obtained.  A 
little  care  thus  gives  a  uniform  distinct  line. 

The  manner  of  plotting  the  records  has  been  described  in  the  report  of  Lieutenant 
Zinn  mentioned  above. 

About  the  middle  of  October,  1888,  finding  that  the  gan^e  at  the  Government 
whi^  was  not  working  properly,  I  had  the  float  tube,  which  was  of  cast-iron,  4 
inches  in  diameter,  r^s^.  It  was  found  to  be  so  badly  eaten  by  galvanic  action  as 
to  be  unfit  for  further  use,  and  I  decided  to  replace  it  by  a  wooden  coppered  tube  of 
about  6  inches  by  6  inches  inside  dimensions,  which  were  suited  to  another  laiger 
float  then  on  hand,  the  increase  in  diameter  beinff  advantageous.  The  float  was 
-attached  to  a  brass  ribbon  which  wound  or  unwound  fh>m  the  slotted  rim  of  a  wheel. 
It  is  evident  that  as  the  ribbon  wound  or  unwound  the  diameter  of  the  wheel  changed, 
thus  giving  a  constantly  changing  scale  of  heights,  not  indicated  in  any  manner  on 
the  paper  roll.  Hence  if  these  were  plotted  on  the  aniform  scale  of  one-half  inch  to 
the  foot  an  error  would  be  introducea.  Upon  investigation  this  error  was  found  to  be 
abont  8  per  cent,  of  the  total  height,  that  is,  in  a  tide  of,  say,  5  feet  rise  the  plotted 
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xeeofid  would  show  only  4.6  feet.  An  there  wm  in  the  office  another  instmment.of  m 
■oalttof  1  inch  to  the  loot,  and  without  this  defect,  it  was  placed  in  older  and  then 
set  op  in  place  of  the  old  one. 

The  gauges  now  in  use  are  all  of  the  same  scale  of  1  Inefa  to  the  foot  and  houTi  ex- 
cept the  bar  gaage,  whose  scale  is  one-tenth  of  a  foot  to  a  foot  rise. 

The  bar  gauge  until  Se|>tember,  1888,  had  a  pendulum  clock.  The  clock  was  fte* 
qnently  stopped  by  vibrations  of  the  tide-gange  building,  this  causing  much  loss  of 
record.  During  September  the  clock  was  remoyed  and  altered  to  a  spring-balance 
one,  nnder  the  direction  of  Mr.  H.  C.  Ripley,  assistant  engineer.    The  gauge  was  not 

gnt  in  working  order  again  until  early  in  l^ebruary,  1889,  since  which  time  a  great 
nprovement  has  been  shown  and  much  good  tidal  record  obtained. 

In  plotting  these  records  it  became  desirable  to  see  whether  the  zero  of  the  staff 
gauge  had  not  changed  its  position.  A  comparison  with  the  GoTemment  Wharf 
record,  made  in  the  usual  manner,  showed  that  the  zero  line  of  all  records  plotted  dnr- 
inff  1888  should  be  lowered  nine  one-hundredths  of  a  foot. 

This  method  of  deducing  the  reading  of  the  zero  of  one  gauge  at  mean  low  tide  of 
another  is  not  satisfactory  when  the  gauges  are  so  far  apart.  As  it  is  proposed  dniv 
inc  the  ensuing  year  to  connect  all  the  gauges  by  a  line  of  precise  levels,  this  fact 
will  then  be  obtained  independently  of  such  comparisons  and  enable  all  observations 
to  be  reduced  to  the  plane  of  mean  low  tide  of  any  desired  location. 

The  records  so  far  accumulated  are  of  insufficient  extent  for  a  proper  determination 
of  the  tidal  movements.  There  are  especially  lacking  observations  on  the  velocities 
and  directions  of  the  tidal  currents  at  the  entrance  and  throughout  the.  bay.  The 
gauge  on  the  bar  has  an  apparatus  attached,  designed  by  Mr.  Bipley,  assistant  engi- 
neer, intended  to  show  the  direction  and  velocities  of  the  currents  at  that  point.  It 
la  hoped  that  when  the  records  from  it  are  satisfactory  and  sufficiently  extended 
some  light  may  be  thrown  upon  this  subject. 

I  have  devoted  some  time  to  the  study  of  the  records,  the  results  of  which  are  given 
below.  The  lecord  for  the  bar  gauge  extends  from  April,  1888,  to  September,  1888, 
and  is  much  broken.  For  the  other  gauj^es  the  records  extend  from  May,  1887,  to 
December  31,  1888,  but  they  are  also  very  incomplete.  It  may  be  well  to  state  that 
during  the  three  or  four  days  when  the  moon  has  her  greatest  declination  there  is 
developed  bnt  one  tide  per  day ;  for  the  same  length  of  time  near  the  nodes  there  are 
developed  two  tides  of  much  smaller  fluctuation.  These  are  called,  respectively,  the 
great  declination  and  small  declination  tides.  The  tides  connecting  these  I  nave 
called  the  intermediate  declination  tides. 

In  the  following  table  is  given  the  reference  of  the  plane  of  mean  low  tide  at  each 
gauge  to  the  plane  of  mean  low  tide  to  Galveston,  as  previously  determined;  also  the 
rise  and  fall  of  the  tide  at  the  gauges,  for  the  tides  of  the  moon's  greatest  declina- 
tioD,  least  declination,  the  intermediate  tides,  and  mean  of  all  tides : 

Tabls  h^Bise  nndfall  of  tide. 


Plane  of  M. 

L.T.  above 

establiabed 

Looatioii  of  gaage. 

plane  of  M. 
L.  T.  at  Gov- 

G.D.T. 

&D.T. 

LD.T. 

ICT. 

ernment 

Wharf. 

Feet 

Fe4L 

FmL 

ItMt 

Bar 

+0.295 
+0.42 

2.87 
1.53 

1.19 
0.03 

LOT 
L206 

L(M> 

Ooremment  Wharf 

L084 

KoUovfnr  ...................................... 

+0.28 

1.84 

0.79 

1.11 

1.04 

IfOmn'fl    P<rf|lt    ......  .rrr-..-..........-.-r-r-. 

+0.58 

0.82 

0.46 

0.60 

o.<n. 

Bound  Point' 

+0.62 

0.77 

0.45 

0.71 

0.66 

The  above  table  presents  several  facts  of  peculiar  interest.  The  first  is  the  appar- 
ent elevation  of  the  plane  of  mean  low  tide  at  Qoverument  Wharf.  This  amount 
(0'.42)  is  far  beyond  the  limits  of  any  error  that  may  have  been  made  in  determining 
it.  The  plotted  records  and  the  rolls  as  they  came  from  the  gauges  have  been  exam- 
ined, but  no  error  found  in  them.  An  examination  of  the  wind  record  during  the 
period  of  high  low  waters  may  throw  some  light  on  the  subject.  A  redetermination 
of  the  zero  of  the  staff  gauge  of  the  Gh)vemment  Wharf,  compared  to  the  B.  M.  on  the 
Hendley  building,  was  made,  but  it  was  found  to  be  practically  unchanged.  This 
bench-mark  reads  6.879  above  the  M.  L.  tide  as  established  from  the  observation  of 
1875^-^73. 

The  second  is  the  fact  that  the  plane  of  mean  low  tide  at  Rollover  is,  for  the  period 
embraced, 0M4  lower  than  the  plane  of  mean  low  tide  at  Galveston,  and  that  the 
mean  fluctuation  at  that  point  is  slightly  greater  than  at  Qoverument  Wharf.    BoU- 
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oTor  19,  AppToximately,  30  miles  from  tbe  bargaoge  at  the  bottom  of  a  sballow  bay 
obetructed  by  a  reef  aeroBS  its  entrance,  while  wvemment  Wharf  is  only  6^  miles. 
These  resalts  were  therefore  entirely  nnexpected.  The  shape  of  Eaet  Bay,  in  whieh 
Rollover  is  sitnated,  may  possibly  affect  the  flnotnation,  as  it  is  of  fannel  shape. 

It  will  be  noticed  also  that  at  jM  of  the  gauges  the  plane  of  mean  low  tide  is  above 
that  assumed  at  Galveston.  The  amonnt  at  the  bar  ((K.29)  may  perhaps  be  partially 
aoconnted  for  by  the  imperfect  comparison  of  the  gauges.  The  amoaot  of  the  eleva- 
tion at  Round  Point,  and  at  MoiY^an's  Point,  is  larger  uian  expected.  Whether  in  the 
fatnre  the  plane  of  mean  low  tide  at  Gk>vemmentWharf  will  fall  to  what  it  has  here- 
tofore been  assumed,  and  whether  also  the  planes  at  the  other  places  will  be  lowered 
proportionally,  can  only  be  determined  by  mture  observations. 

A  partial  determination  of  the  delay  in  time  of  high  and  low  water  referred  to  the 
bar  gange,  is  given  in  the  following  table,  together  with  their  approximate  diatanee 
firom  that  point : 


Tablb  n.-— Delay  in  high  and  Uho  water  from  ike  bar  gauge. 

Distaaoe 
fromhar. 

DdajiBhson. 

Location  of  gange 

High 

watar. 

Lew 

GoTfiminfHit  wharf 

JTOm. 
S.25 
80. 

80.75 
85.50 

1.4S 

4.8 
7.1 
7.9 

1.49 

RoUoTor 

6u6 

Koixan's  Point •. 

Sound  Point - 

C8 

18 

The  amounts  of  these  delays  in  the  cases  of  the  last  three  gauges  ban  raised  the 
qnestion  whether  the  upper  bay  above  Red  Fish  Bar,  and  East  Bay  back  of  Hannah's 
Reef,  added  materi  ally  to  the  effecti  ve  tidal  flo  w  back  and  forth  over  the  bar.  The  eola- 
tion of  this  question  is  important,  and  to  help  determine  it  three  new  gangi^  have 
been  ordered,  one  of  which  will  probably  be  placed  near  to  and  above  Red  Fish  Bar. 
A  second  will  be  placed  near  to  and  below  the  same  bar,  while  the  third  will  be  placed 
near  to  Hannah's  Reef.  These  gauges  have  been  received  and  are  in  operation  on 
the  Qovemment  Wharf  for  the  purpose  of  testing  and  a<yusting  them  before  potting 
them  up  in  their  permanent  place.  The  records  of  these  gauges,  it  is  thought,  will 
throw  much  light  on  this  question  and  the  one  at  Hannah's  Btoef  may  help  to  explain 
the  unexpectedly  large  fluctuation  at  Rollover.  It  may  be  of  interest  to  state  in  this 
connection  that  during  a  ** norther"  on  January  28.  1889,  the  tide  Just  above  Red 
Fish  Bar  at  the  light-house  read  1.3  feet,  and  at  Halrmoon  light-house  the  same  tide 
read  3.1  feet  below  mean  low  tide,  both  being  at  their  lowest.  Red  Fish  Bar  is  17 
miles  from  bar^^ange,  while  Halfiuoon  light-house  is  10.  These  figures  were  obtained 
from  Mr.  Hartwick,  United  States  assistant  engineer  in  charge  of  the  Ship  Channel 
Improvement.    This  same  tide  read  at — 

Government  Wharf,  3.65  below  mean  low  tide. 

BU>llover,  0.80  below  mean  low  tide. 

Morgan's  Point,  0.65  below  mean  low  tide. 

Round  Point,  0.80  below  mean  low  tide. 

The  above  facts  illustrate  the  great  obstructions  caused  by  Red  Fish  Bar  and  Han- 
nah's Reef  to  the  tidal  flow. 

In  the  following  table  are  given  the  average  values  of  the  following  quantities  for 
the  Oovemment  Wharf  and  bar  gauges  deduced  from  the  same  records  as  Table  I, 
viz:  The  mean  fluctuation,  the  time  to  rise  .5  of  a  foot,  the  time  to  high  water,  the 
time  to  fall  .5  of  a  foot,  time  to  low  water,  for  the  tides  when  the  moon's  declination 
is  greatest  and  least,  and  for  the  intermediate  tides  ftud  tbe  mean  of  all  tides : 

Tablk  III. 


G.D.T... 
8.  D.  T  . . 
I.D.T... 
M.T 


'«•■••< 


At  bar. 


Mean 

riaeand 

fall. 


2.37 

i.ie 

1.67 
1.60 


Risato 
.5  foot. 


Houn. 
2.2 
2.4 
2.5 
2.4 


Riaeto 

hlRh 

water. 


Hottrt. 
7.9 
5.7 
6.4 
6.4 


FaUto 
.5  loot 


Hourt. 
4.1 
2  7 
3.3 
3.8 


FaUto 
low 
ter. 


1&6 
5.9 
9.4 
9.44] 


At  GoTernmeiit  wharf. 


Mean 

rlaeund 

fall. 


1.53 
0.63 
1.206 
1.U34 


Riaeto 
.6  foot. 


IToun. 
2  98 
U.91 
3.31 
8.44 


Rise  to 

binh 

water. 


Hours. 
8.  '8 
5. 9i 
7.90 
7.30 


Fall  to 
.6  foot 


Houn. 
9.31 
4.17 
9.08 
7.53 


FaUto 
low 
ter. 


H<mr$, 

16. 52 

6.30 

16.50 

11.70 
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The  qnftntities  ^iren  in  the  third  and  fifth  colnmns  include  the  time  at  stand  or 
slack.  In  a  great  majority  of  cases  this  is  small,  especially  on  the  bar,  and  can  not 
be  evaluated  with  accuracy  from  the  plotted  records. 

In  this  table  there  will  be  noticed  a  great  disparity  between  the  time  it  takes  the 
tide  to  rise  .5  of  a  foot  and  that  taken  to  fall  the  same  amount.  While  this  ratio 
might  be  slightly  reduced  by  the  determination  of  the  high  and  low  water  stands,  it 
wottld  still  remain  very  large.  This,  I  think,  arises  from  the  &ot  that  the  water  on 
the  bar  rises  very  rapidly  to  its  highest  point  and  then  begins  to  fall,  not  from  an 
ebb  conent  but  from  the  water  flowing  up  the  bay,  the  ebb  current  not  setting  up 
until  the  tide  has  fallen  ver^  considerably.  An  examination  of  such  current  obserra- 
tioDs  as  has  been  obtained  from  the  bar  gauge  confirms  these  conclusions. 

It  will  be  further  noticed  that  the  mean  of  all  the  tides  on  the  bar  gives  a  much 
shorter  tide  than  at  (Government  Wharf.  This  arises  from  the  fact  that  on  the  bar 
there  Is  developed  a  second  tide  during  the  transition  from  the  single  great  declina- 
tion tide  to  the  two  small  declination  tides  before  this  is  done  at  the  Government 
Wharf.    This  peculiarity  is  also  noticed  at  Rollover. 

It  has  been  assumed  (Report  of  Board  of  Engineers  of  January  21,  1886,  on  Galves- 
ton Entrance,  Report  of  Chief  of  En^neers  for  1886,  II,  p.  1301)  that,  because  at 
Bolivar  the  tides  rise  to  high  water  in  8.9  hours  and  only  fall  .5  foot  in  9.2  hours 
(the  table  above  for  (Government  Wharf  gives  8.18  and  9.31  hoars,  respectively;  that 
the  great  declination  tides  in  the  interior  will  be  increased  in  the  same  or  greater 
ratio  over  the  mean  tide.  The  following  are  these  ratios  deduced  from  the  above 
tables: 

Tablb  TV.—BiM  of  great  deoUnaUon  tide  divided  hy  rise  of  mean  Ude. 

GovenuDent  Wharf 1.478  I  Morgan's  Point 1.344 

BoUover 1.288  |  Round  Point 1.183 

Now,  if  we  take  the  ratio  of  the  mean  tides  to  the  small  declination  tides  for  the 
•ame  points  we  get  the  following  results : 

Tablb  Y.-^Biee  ef  «maZI  deiMnaixon  tide  divided  5y  rise  of  mean  Ude. 


Government  Wharf 609 

BoUover 769 


Morgan's  Point 737 

Round  Point 692 


A  eonsideration  of  these  two  tables  shows  that  the  great  declination  tides  are  not 
increased  in  the  same  ratio  above  the  mean  tide  as  we  go  up  the  bay,  but  that  this 
ratio  apparently  approaches  unity  by  a  decreasing  series ;  farther,  the  small  declina- 
tion tides  show  a  smaller  proportionate  decrease  as  we  go  up  the  bay,  the  ratios  in- 
creasing towards  unity.  In  other  words,  the  great  declination  tides  suffer  a  greater 
redaetion  proportionately  than  the  smaller  ones. 

This  result  seems  confirmed  by  the  fact  that  the  delay  in  high  water  is  greater 
durinff  great  declination  tides  tl^an  it  is  during  small  declinatioQ  tides,  as  shown  by 
the  fbiLowing  table,  bar  time  of  high  water  being  taken  as  the  origin : 

Tablb  vi. 


TiW?%tiffiL 

Delay  low  water. 

Delay  hi^h  water. 

G.D.T. 

S.D.T. 

G.D.T. 

8.D.T. 

JETourff. 
1.6 
6.8 
6.5 

7.0 

Li 
6.4 
6.0 
6.6 

Sown, 
L5 
6.0 
8.8 
9.2 

JETourt. 
1.4 

BoUoTor  ......•«■••....-••••■.•..••......•.■••..•«....••.... 

4.6 

lffo>fpuB*s Point  ................................ ..a.... .....r 

6.1 

Bound  Point .......I 

6.8 

Tlieoe  resnlts  probably  arise  fVom  the  fact  that  during  the  great  declination  tides 
the  water  is  disturbed  to  greater  depths,  the  velocities  of  movement  greater,  and 
conseqoently  the  proportionate  effects  of  the  resistances  are  larger  daring  these  tides 
than  during  the  smaller  ones. 

Tlie  following  table  gives  the  mid-level  of  the  water  at  the  various  gauges  referred 
to  M.  L.  T.  of  the  Government  wharf,  for  the  great  declination  tides,  the  small  deo- 
lination  tides,  intermediate  tides,  and  mean  of  all  tides : 
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Tablb  VII. — MidAettl  of  water. 


Loeation. 


Bar 

Grovernment  Wharf 

Sollow 

Morfean'ii  Point 

itoandPolBt 


O.D.T. 

aB.T. 

LD.T. 

FmL 

JWt 

FmL 

0.775 

0.050 

0.01 

0.825 

1.016 

0.963 

0.090 

0.875 

0.780 

0.870 

0.005 

0.905 

0.765 

a«35 

0.890 

■UtidM. 


0.012 
0.097 
O.800 
0.«5 
0.845 


.  This  table  was  obtained  by  adding  to  the  reading  of  the  plane  of  M.  L.  T.  for  each 
kind  of  tide^  its  corresponding  half  nnctnation. 

The  resulting  quantities  are  so  nearly  eqnal  that  no  positiye  conclusion  can  be 
drawn  from  them,  but  the  mid-level  seems  practically  constant  at  all  the  ganses  for 
any  one  kind  of  tide,  and  a  trifle  higher  for  the  small  declination  tides  than  for  the 
laj^er  ones. 

'niis  table  confirms,  I  think,  by  its  uniformity,  the  correctness  of  the  results  of 
Table  I,  as  I  see  no  reason  to  suppose  that  the  mid-level  of  the  bay  should  be  higher 
or  lower  than  that  of  the  Kolf*  Hence  if  any  important  error  was  made  in  determin- 
ing the  reading  of  M.  L.  T.  it  should  show  itself  here,  the  other  fisMtor,  mean  fluctu- 
ation, being  practically  the  same  as  heretofore  determined. 

A  mean  level  could  be  found  by  adding  the  co-ordinate  of  heights  of  each  tide  for 
every  hour  and  finding  the  mean.  The  result  would  for  the  great  declination  tides, 
on  account  of  their  form,  be  slightly  greater  than  the  values  above  found,  while  for 
the  same  reason  the  values  ibr  the  smaller  tide  would  not  be  affected.  Hence  it  is 
probable  that  the  mean  level  of  the  gulf  and  bay  are  nearly  if  not  exactly  equal. 
This  result  arises  from  the  fact  that  the  plane  of  M.  L.  T.  rises  during  small  declina- 
tion tides  very  much  above  what  it  is  for  the  great  declination  tides,  as  shown  in  the 
following  table : 


Tablb  VIII.- 

-Plane  of  M,  L,  T.for  ikt  Q.  D, 

T.  and  S.  D,  T.  amd  L  D.  tide§. 

XioeaUon. 

G.  T.  D. 

aD.T. 

LD.T. 

Bar 

-0.32 
—0.06 
-0.02 
-0.46 
—0.38 

-0.45 
-0.70 
—0.48 
-0.68 
-0.71 

—0.17 

OovflTnniffnt  Wharf  .r 

—0.35 

KoUovar 

-0.28 

MAnran'a  Point .....,- --  -               --  -    --  -- 

—0.50 

fionnil  Pofi^t .-- 

—0.42 

It  would  seem,  therefore,  that  in  passing  from  G.  D.  T.  to  8.  D.  T.  the  bay  received 
more  water  than  it  passed  out,  and  in  passing  from  8.  D.  T.  to  G.  D.  T.  the  reverse  is 
the  case. 

As  subsequent  reductions  are  made  the  values  of  the  quantities  in  all  of  the  above 
tables  may  be  changed  more  or  less.  They  are  in  fact  introduced  more  to  give  a  gen- 
eral idea  of  the  problems  involved  and  to  show  the  need  of  more  extended  observa- 
tions at  a  greater  number  of  places  than  on  account  of  their  value  in  their  present 
unfinished  state. 

It  is  to  be  regretted  that  lack  of  time  has  prevented  a  more  extended  study  of  the 
tidal  movements  and  the  solution  of  the  unexpected  elevation  of  the  M.  L.  T.  at  Gov- 
ernment Wharf  over  what  had  heretofore  been  determined. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Langfttt, 
First  Lieut  of  Engineers. 
Mi^or  O.  H.  Ernst, 

Corps  of  JEngineers,  U,  S.  A, 


BXPORT  OF  MB.  H.  C.  RIPLBT,  ASSISTANT  BNGINESR. 

UmTBD  8TATBS  ENGINEER  OFFICE, 

Galveston,  Tex,,  July  5,  1889. 

Major  :  I  have  the  honor  to  make  the  following  report  relating  to  the  improve- 
ment of  Galveston  Harbor,  Texas,  for  the  fiscal  year  ending  June  30,  1889 : 

JETTY  C50N8TRUCTION. 

At  the  end  of  the  last  fiscal  year  the  work  under  contract  with  A.  M.  Shannon  & 
Co.  for  bnUding  a  Jetty  was  incomplete.    The  work  was  therefore  continued  until 
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Jaly  15,  1888,  when  their  contract  expired.  After  the  expiration  of  their  contract 
the  work  was  continued  as  extra  work,  bat  at  contract  prices,  until  July  17,  when, 
on  acconnt-  of  the  exhaustion  of  the  appropriation,  the  work  was  suspended. 

On  September  20,  1888,  bids  were  opened  for  a  continnation  of  the  work  under  a 
new  approjpriation,  and  the  contract  was  again  awarded  to  A.  M.  Shannon  &  Co. 

The  specifications  require  that  the  stone  to  be  jfumished  shall  consist  of  large-sized 
riprap  of  random  sizes,  but  at  least  75  per  cent,  of  it  must  be  in  pieces  weighing  ftom 
250  to  1,500  pounds,  oz  blocks  weighing  not  lees  than  three-fourths  of  a  ton  each  for 
the  protection  of  |he  top  and  sides  on  the  shore  branch,  and  of  blocks  weighing  not 
less  than  2  tons  each  for  the  protection  of  the  top  and  sides  on  the  gnlfward  exten- 
sion. They  also  require  the  contractors  to  build  a  railroad  trestle  over  the  line  of 
the  proposed  work,  to  alter  the  grade  of  the  track  oyer  that  portion  of  the  jetty 
already  constructed,  and  to  furnish  new  rails  for  the  same.  The  changing  of  grade 
was  to  be  done  at  cost  price. 

Work  under  this  contract  was  commenced  October  15, 1888,  by  the  commencement 
of  the  construction  of  the  railroad  trestle  for  the  shore  branch.  The  placing  of  stone 
did  not  commenoe  nntU  the  2d  of  the  following  month. 

LOCATION  OF  THB  WORK. 

The  shore  branch  of  the  jetty  commences  at  a  point  on  the  axis  of  Avenue  A  105 
feet  west  of  the  west  £ftce  of  Ninth  street,  and  extends  as  follows : 

From  O  (sta.  zero)  to  P,  on  a  tangent  whose  bearing  is  73^  17',  105  feet ;  from  F  to  Q, 
on  a  curre  whose  nidius  is  835  feet,  625  feet ;  from  Q  to  R,  on  a  tangent  whose  bearing 
is  30^  24',  1,040  feet ;  fh>m  B  to  S,  on  a  curve  whose  radius  is  1,965  feet,  750^  feet ;  from 
8  to  T,  on  a  tangent  whose  bearinff  is  8^  37'  28".  5,500^  feet ;  from  T  to  U,  on  a  com- 
pound curve  whose  radii  are  1,000  Feet  and  1,200  feet,  38<H  feet ;  from  U  to  V,  on  a  tan- 
gent whose  bearing  is  30°  53'  54",  950^  feet ;  from  Y  to  W,  on  a  curve  whose  radius  is 
560 feet,  368^  feet:  from  W  to  station  13  (of  last  year's  work),  on  a  tangent  whose 
bearing  is  68^  47',  43f(f  feet.  At  W  the  line  coincides  with  the  axis  of  the  old  work, 
and  in  the  gulf  extension  of  the  new  work  the  axis  coincides  with  that  of  the  axis  of 
the  old  mattress  jettv,  except  on  the  curves  where  it  was  necessary  to  make  a  devia- 
tion to  avoid  an  angle.  The  line  of  the  work  has  been  measured  and  marked  at  an 
interval  of  100  feet,  designated  as  stations.  The  old  work  has  been  renumbered,  to 
correspond  with  the  new,  so  that  all  distances  given  either  on  the  new  or  old  work 
refer  to  the  zero  of  the  shore  branch.  The  difference  between  the  new  and  old  num- 
bers is  84+64',  so  that  station  11  (old  No.),  which  is  the  inner  end  of  last  yei^s  com- 
pleted work  and  the  outer  end  of  the  shore  branch,  is,  according  to  the  new  number- 
ing, station  %-f-64'. 

AMOUin'  OF  STONE  USBD. 

The  following  table  (No.  1)  shows  the  number  of  cars  and  amount  of  each  kind  of 
atone  placed  daring  each  month  throughout  the  year. 

Tablb  l,^8hawing  hind  and  amount  of  stone  used. 


Month. 


Jtdy 

▲agiiat.... 
September' 
OSober... 
Ifovoinber. 
iMoeniDer « 

JSDQSCy... 

Vebmarr.. 
Xneh..... 

^:;:::: 

June 


Can. 


376 


Biprap. 


Ou.ydi. 
4,598.76 


Cart. 


181 


Blocks. 


0(4.  ydt. 
1,140.30 


Total 
oara. 


407 


Total. 


101 
882 
893 
603 
468 
187 
135 
100 


8,656.77 
7, 788. 00 
7, 308. 40 
10. 860. 52 
8, 238. 16 
8, 147. 60 
2,168.47 
1, 602. 23 


2,725 


40,448.01 


1 

67 
104 
301 
378 
177 
148 
107 


1,504 


0.66 
739.65 
1,809.87 
2,823.89 
3, 181. 54 
1,542.11 
1,347.56 
1,027.26 


13, 717. 84 


192 
449 
587 
894 
846 
864 


207 


4^229 


It  will  thns  be  seen  that  the  total  number  of  cars  of  stone  placed  during  the  year 
was  4,229.  Of  these,  2,725  cars  contained  49,448.91  cubic  yards  of  riprap,  and  1,504 
oars  contained  13,717.84  cubic  yttrds  of  blocks,  making  a  total  of  63,166.75  cubic  yards 
of  stone  placed. 
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Tb»  average  amoimfc  and  cost  per  oar  was  as  foUows :  During  Joly^  for  riprap,  16| 
oabio  yards  and  $43.32;  for  blocks,  8f  oabio  yards  and  $38.50,  8ince  J  ly^  lor  rip- 
rap, lo^  cubic  yairds  and  $37.79 ;  for  blocks,  9^  cubic  yards,  and  $39.37. 

MXTHOD  OF  OOKSTRUCmON. 

.  The  method  of  constmction  has  been  similar  to  that  of  last  year,  where  stone  alone 
was  used,  except  on  the  shore  branch,  where  there  was  little  or  no  water.  There  the 
construction  ot  the  railroad  trestle  was  followed  with  a  layer  of  riprap  1M>  feet  wide 
and  H  f^^^  ^^  more  in  thickness,  to  be  afterward  raised  to  full  height  and  covered 
with  blocks.  On  account  of  apprehended  settlement  of  this  work  dunng  construction 
the  greater  portion  of  the  shore  branch  is  left  without  blocks  upon  the  top,  so  as  to 
permit  the  height  to  be  restored  easily  before  its  completion.  In  the  gulf  ward  exten- 
sion the  riprap  is  brought  up  to  full  height  at  once  and  immediately  covered  with 
blocks,  leaving  only  so  much  of  the  work  incomplete  as  is  necessary  to  work  to  ad- 
vantage. 

The  riprap  is  deposited  from  the  cars  either  by  hand  or  with  bars,  and  allowed  to 
take  its  own  side  slope  until  it  comes  above  the  surface  of  the  water.  It  is  then 
brought  up  to  a  level  grade  of  the  proper  height  and  top  width,  so  that  when  the 
blocks  are  placed  the  Jetty  will  have  a  height  of  5  feet  and  top  width  of  12  feet.  The 
blocks  are  then  deposited  from  the  cars  with  bars  and  rolled  down  the  sides  until 
they  are  completely  covered.  Above  the  water  surface  the  blocks  are  all  carefully 
placed  with  a  derrick,  so  as  to  completely  protect  the  interior  mass  of  riprap,  and 
give  to  the  surface  as  smooth  and  even  an  appearance  as  is  practicable  witn  iiregn- 
lar  blocks  of  stone. 

CONDITION  AND  PBOQRB88  OF  THE  WORK. 

The  condition  of  the  work  at  the  end  of  the  year  and  the  progress  made  were  as 
follows : 

The  railroad  trestle  has  been  completed  firom  station  0  to  station  79-|-58'.55,  and 
teom  station  144-t-3'i  to  station  173+75',  a  distance  of  10,930.05  feet. 

The  railroad  over  the  completed  portion  of  last  year's  work,  and  its  connection  with 
the  shore,  has  been  reconstructed,  and  the  grade  changed  so  as  to  incorporate  the  caps 
in  the  rock  work,  and  new  steel  rails  have  been  placed  over  the  same.  This  work 
extends  from  station  79  +  58^.55  to  station  144  -f-3'i— a  distance  of  6,444.95  feet. 

The  rock  work  has  been  completed  from  station  0  to  station  9  +  60',  horn  station 

70  -f  70'  to  stotion71  + 15',  and  from  station  141+ 14'  to  station  150— a  distanoe  of 
1,891  feet. 

The  rook  work  is  incomplete  from  station  9  +  60'  to  station  70  +  TtK,  from  station 

71  + 15'  to  station  95  +  64',  and  from  station  150  to  station  152—a  distance  of  8,759  feet. 
That  portion  of  the  work  designated  as  incomplete  has  progressed  as  follows: 
The  riprap  work  has  been  brought  up  to  full  height,  ready  for  the  blocks  from  sta- 
tion 9  +  60'  to  station  70  +  70',  from  station  71 4- 15'  to  station  95  +  64',  from  station 
150  to  station  151 — a  distance  of  8,659  feet;  and  the  riprap  work  is  incomplete  from 
station  151  to  station  15:^ — a  distanoe  of  100  feet.  Blocks  have  been  placed  on  the 
sides  of  the  work  in  quantity  sufficient  to  nearly  complete  the  covering  from  station 
9  +  6U'  to  station  58  +  70',  and  fh>m  station  74  to  station  78— a  distance  of  5,310  fbet. 

Blocks  have  also  been  placed  on  the  sides  and  top  of  the  work  in  quantity  snfficient 
to  nearly  complete  the  covering  from  station  58  +  70'  to  station  74— a  distance  of 
1,530  feet. 

Blocks  have  also  been  deposited  on  sides,  but  not  placed  and  in  quantity  not  neariy 
sufficient  to  complete  the  covering  from  station  78  to  station  81  +  50,  and  from  station 
150  to  151— a  distance  of  450  feet. 

RBPAIB8  TO  OLD  WORK. 

Some  lepairs  to  the  old  work  have  been  made  at  places  where  undue  settlement 
had  occurred  along  the  axis  of  the  work  where  clay  was  used,  and  on  the  sides  where 
a  sliding  down  of  the  blocks  left  the  riprap  exposcyd.  There  have  been  used,  in  these 
repairs,  which  are  still  Incomplete,  615  cubic  yards  of  blocks,  and  it  is  estimated  that 
190  cubic  yards  additional  will  be  required  to  complete  the  repairs,  and  some  of  that 
already  nsed  requires  placing  with  the  derrick  to  make  the  work  complete. 

COST  OF  THB  WORK. 

The  following  table  (Ko.  2)  shows  the  quantities  of  stone  used  and  the  oost  of  th# 
same  in  the  work  and  other  items  of  expense,  not  including  office  and  inspection  ex- 
penses.   Where  the  work  overlaps  that  of  last  year,  or  where  repair  is  done,  to  get 
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the  total  there  must  be  added  the  cost  of  last  year's  work  over  the  same  section.  In 
doing  this,  however,  the  difference  in  the  old  and  new  numbers  must  be  considered 
(84  H-  64',  added  to  the  old  number,  gives  the  corresponding  new  number  in  every  case). 

Tabus  No.  2* — Showing  quantiiies  of  »tane  used  and  cost  of  the,  same  in  the  work,  and 
other  items  of  expense j  not  including  offiee  and  inspection  expenses. 


0  to  79+64  feet  (7,964  feet). 

79+64  feet  to  84+64  feet  (500  feet). 

Items. 

CaMo 
yards. 

Cost. 

Cubic 

yards 

per  foot. 

Cost  per 
foot. 

Cubic 
yaidd. 

Cost. 

Cubio 

yards 

per  foot. 

Coat  per 
foot. 

Blpnm...^ 

23,129 
9,149 

648,108.63 

39.340.01 

26,077.61 

56.07 

2.90 
1.25 

66.04 

4.94 

3.27 

.01 

4,803 
66 

19,990.03 

2d5.91 

1,739.82 

14.23 

9.61 
.18 

tia9e 

.67 

BIdoS 

ItAi^wny  , ., 

a48 

Xxtnsr 

.68 

Toua 

32,278 

113.6S2.22 

4.06 

14.26 

4,860 

12,029.99 

a  74 

24.66 

Itoma. 

84+64  feet  to 95+64  feet  (1,100  feet). 

06+64  feet  to  107+64  feet  (1.200  feet). 

BIdtbp 

4,785 
16 

9,953.82 
70.14 

8,846.93 
90.84 

4.35 
.01 

9.65 
.07 

8.49 
.08 

Blocks 

319 

1,371.10 

4,076.60 

2&38 

.27 

1.14 

BfdlWAT 

a4o 

■  IMIMIi         ■••  .■■••• 

.61 

Total 

4^801 

13,901.73 

4.86 

12.64 

319 

6, 47a  08 

.27 

4.56 

Items. 

107+64  feet  to  188+64  fett  (8,160  CBet). 

138+64  feet  to  141+U  feet  (266  feet). 

Sp»p 

Blocks..... 

60 
296 

155.19 

1,277.92 

10,631.46 

113.94 

.02 
.09 

.06 

.41 

a  43 

.04 

41 

4 

107.02 

17.60 

836.66 

a  91 

.17 
.02 

.48 

.07 

Smlw»T 

8.45 

TirtTM' 

.OS 

Total 

366 

12, 17a  51 

.11 

a93 

46 

994.43 

.19 

a98 

Items. 

141+U  feet  to  144+12  feet  (296  feet). 

144+12  feet  to  160  (668  feet). 

BivrsD. ........... . 

4^496 
1,077 

11,694.67 

4, 73a  80 

992.96 

&86 

16.09 
3.61 

89.24 

16.90 

a  33 

.02 

9.624 
2,689 

19,268.78 

11,664.19 

2,434.40 

37.66 

ia37 
4.57 

84  77 

Blocks 

19.67 

Kftl^^T^y   . 

4.14 

KKt«»*'T----r 

.66 

Total 

6^676 

17,433.17 

ia70 

6a  50 

12,313 

33.30a03 

20.94 

6a  64 

Items. 

160  to  162  (200  feet). 

162  to  173+75  feet  (2,175  feet). 

Btmap 

2k  608 
101 

8^216.98 
435.68 
650.00 

aoo 

12.64 
.61 

2a  08 
2.18 

a25 

.03 

MVfra  WJF.  ............ 

Blocks 

Banway 

.••..... 

7, 06a  76 
70.11 

a2s 

IKxtr^T., 

.08 

Totol 

2^609 

6^308.61 

13.06 

81.54 

7,lSa86 

a2B 

It  will  thus  be  seen  that  the  average  cost  per  foot  of  jetty  has  been  as  follows: 
From  stotion  0  to  station  79  +  64^  (unfinished),  $14,26;  from  station  79+ 64' to 
station  84  +  64' (zero  of  old  numbers,  unfinished),  $24.06;  from  station  64  +  64'  to 
stotion  95  +  64'  (unfinished),  $12.64 ;  from  station  95  +  64'  to  station  107  +  64'  (re- 
pairs), $4.56 ;  from  station  107  +  64'  to  station  138  +  64'  (repairs),  $3.93 ;  from  138  + 
64'  to  station  141  + 14'  (repairs),  $3.98;  from  station  141  +  14'  to  station  144  +  12', 
$5a50:  from  stotion  144  +  12'  to  station  150,  $56.64;  from  station  150  to  stotion  152 
(unfinished),  $31.54,  and  from  station  152  to  station  173  +  75'  (railway  only),  $3.28. 

SOURCES  OF  SUPPLY. 

The  stone  used  in  Jetty  constrnotion  has  been  brought  by  rail  from  three  places,  as 
MIowb: 
Birmside,  on  the  line  of  the  International  and  Great  Northern  Railroad,  130  miles 
GalTeston;  Clay  Stotion  and  Quarry  Stotion,  on  the  line  of  the  Gulf,  Colorado 
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ftnd  Santa  F^  Bailway,  the  former  157  miles  and  the  latter  143  miles  ttom  GaWeaton. 
The  anpply  came  wholly  from  Riverside  aod  Clay  Station  until  April  27, 1889,  ainoe 
whieh  tune  it  has  come  wholly  from  Quarry  Station. 

SUBVKYB. 

Bvrlnjg  JnlT  and  Angn8t/1888,  the  survey  of  the  harbor  was  extended  into  the  bayr 
so  as  to  include  the  whole  area  inside  where  a  depth  of  12  feet  or  more  is  found.  The 
topography  of  the  a4Jacent  shores  was  also  included  in  the  survey. 

The  topography  embraced  the  mean  high  and  mean  low  water  shore  lines  of  Pelican 
Island  and  of  tne  bav  front  of  CMveston  Island,  from  its  connection  with  the  previous 
survey  to  a  point  about  1,000  feet  west  of  Sixtieth  street,  together  with  a  careful 
location  of  the  Galveston  wharves. 

The  hydrography  embraced  an  area  of  about  20  square  miles,  ai^d  covers  a  portion 
of  the  harbor  not  previously  surveved  since  1876,  a  period  of  twelve  years.  Com- 
parinjiK  the  chart  ox  this  survey  with  that  of  1876,  it  will  be  seen  that  considerable 
shoaling  has  taken  place,-  especially  in  that  portion  of  the  bay  south  and  southwest 
of  Pelican  Island.  Over  most  of  this  whole  area  a  shoaling  of  one-half  foot  to  H  feet 
las  occurred.  West  of  Bolivar  Point  there  is  a  loop  of  the  12-foot  contour  which  has 
Receded  5,000  feet,  and  a  loop  of  the  18-foot  contour  which  has  receded  4,000  feet,  and 
a  shoaling  of  from  2  feet  to  7  feet  has  occurred  over  an  area  of  an  average  width  of 
2,000  feetand  length  of  9,000  feet.  Other  slight  changes  in  this  vicinity  have  occurred, 
but  the^  indicate  no  important  reduction  of  deep-water  areas.  The  flat  areas  gen^ 
ally  indicate  shoaling. 

These  results  are  confirmatory  of  the  conclusions  reached  a  year  earlier  by  the  re- 
mits of  the  ship-channel  survey  that  the  bay  is  surely  filling  at  a  very  appreciable 
rate. 

During  May  and  June,  1889,  a  complete  survey  of  the  harbor  was  made,  including 
Ibe  outer  bar  and  the  inner  harbor,  to  the  limit  of  the  12-foot  depth.  For  want  ot 
time  only  the  outer  portion  of  the  survey  has  been  plotted.  Comparing  this  With  the 
chart  of  last  year's  survey,  it  will  be  seen  that  the  depth  in  the  Galveston  Channel  at 
its  shoalest  point  Just  inside  of  its  Junction  with  Bolivar  Channel  has  increased  from 
20i  to  21  feet,  and  the  width  between  the  20-foot  contours  has  increased  from  190 
feet  to  300  feet.  Upon  the  crest  of  the  outer  bar  there  has  been  a  pretty  general  in- 
erease  in  depth  of  about  one-fourth  of  a  foot.  The  depth  in  the  j^tty  channel  has 
increased  from  12|  feet  to  13^  feet,  an  increase  of  one-half  foot.  In  Bolivar  Channel 
there  has  been  a  very  perceptible  advance  of  the  contours,  from  the  24-foot  contour  to 
the  12-foot  contour,  and  an  appreciable  increase  in  the  area  embraced  by  the  30-foot 
contour  near  its  outer  end,  although  there  has  been  no  advance  of  the  30-foot  depth. 
There  has  been  very  little,  if  any,  advance  of  the  bar  itself.  North  of  Bolivar  Chan- 
nel there  has  been  a  slight  increase  in  the  swash  channel  just  at  the  gorce.  The 
aiea  embraced  by  the  12>foot  contour  has  increased  in  length  800  feet  and  In  depth 
one-fomrth  of  a  foot. 

South  of  the  Jetty  alonjp;  its  outer  portion,  where  a  deep  trench  has  been  maintained 
since  the  construcuon  of  the  mattress  Jetty,  there  has  been  a  decided  change.  This 
trench  has  very  materially  shoaled  since  last  vear.  The  area  embraced  bv  the  18-foot 
contour  has  decreased  in  length  from  6,000  rSoet  to  2,800  feet,  in  width  from  340  feet 
to  90  feet,  and  in  depth  about  H  fact.  The  shoal  south  of  the  Jetty  embraced  by  the 
3-foot  contour  has  receded  or  moved  shoreward  in  a  northwest  direction  about  900 
Itot.  The  shoal  north  of  the  Jetty  has  been  depressed  and  pushed  gulf  ward,  the  outer 
end  of  the  12-fi>ot  contour  having  advanced  a  distance  of  about  1,000  feet.  These 
changes  indicate  an  increased  outward  resultant  of  force,  and  may  be  reasonably  at- 
tributed to  the  extension  of  the  Jetty  work. 

The  diminution  in  the  trench  south  of  the  Jetty  indicates  a  weakening  of  the  lit- 
toral current  at  that  point,  caused  by  an  increased  outward  current  during  ebb  tide. 
The  development  of  a  slight  trench  on  the  north  side  of  the  ietty  near  its  outer  end 
indicates  an  increased  now  across  the  Jetty  at  that  point  during  flood  tide.  The 
flood  water  from  the  south  formerly  found  admission  to  the  harbor  across  the  Jetty 
near  its  inner  end,  which  is  now  built  up  above  the  water  surface.  With  the  exten- 
sion of  the  Jet^  work  the  greater  will  oe  the  flow  across  the  Jetty  at  its  outer  end 
during  flood  tide  and  the  larger  will  be  the  trench  developed  thereby  on  the  north 
«0lde  unless  the  extension  of  the  shoal  on  the  north  side  is  sufficient  to  neutralize  this 
result.  The  ultimate  deep-water  channel  must  be  developed  much  further  to  the 
north  in  the  prolongation  of  Bolivar  Channel,  and  any  deepening  in  the  present  Jetty 
channel  must  be  regarded,  I  think,  as  but  temporary  in  its  nature. 

PBOFILB  OF  SOUTH  JSTTT. 

The  profile  of  the  old  mattress  portion  of  the  south  Jetty  compared  with  that  of  one 
year  aso  shows  a  still  fhrther  subsidence  of  that  work,  especially  near  the  outer  end. 
For  6,000  feet  from  the  outer  end  the  average  subsidence  has  been  1.74  feet.    For 
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the  next  5,000  feet  there  has  heen  little  t>r  no  suhsidence,  and  inside  farther  the 
ehsnge  seems  to  be  mainly  the  shifting  of  the  sand  which  covers  the  work  in  many 
places  from  one  place  to  another. 

The  average  depth  over  the  outer  5,000  feet  is  10  feet,  showing  that  hot  little  if  any 
more  than  the  foundation  of  the  old  work  now  remains. 

SOUTH  JBTTT  OONSTBUGTION. 

PlaUf  profile  and  oroM-MoH<m«.— The  accompanying  tracings  show  the  oonditkm  of 
the  new  work  at  the  end  of  the  fiscal  year  in  plan,  profile,  and  seotion.  These  are 
given  in  black  ink.  The  profile  and  cross-section  of  last  year's  work  is  also  shown  In 
red  for  comparison. 

The  cross-sections  were  taken  at  each  station,  except  over  last  year's  work,  where 
they  were  taken  at  points  to  correspond  with  the  old  stations.  Above  the  water  sor- 
iaoe  elevations  were  determined  with  the  level  at  intervals  of  1  fbot.  Below  the 
water  surface  depths  were  determined  by  sounding  at  intervals  of  5  feet  for  a  dia- 
tanee  of  60  feet  from  the  axis  of  the  Jetty,  and  at  intervals  of  10  feet  beyond  from  sta- 
tion 80  to  station  144.  From  station  0  to  station  80  the  sections  were  all  taken  with 
a  level,  and  fh>m  station  145  to  station  152  depths  were  determined  at  intervals  of  9( 
feet  to  the  edge  of  the  Jetty.  The  soundings  and  elevations  are  also  shown  in  the 
plan.  The  dates  at  which  these  were  taken  are  given.  Everything  relating  to  the 
condition  of  the  work  at  the  end  of  the  fiscal  jrear  1889  is  shown  in  black.  Every- 
thing relating  to  the  fiscal  year  1888  is  shown  m  red.  The  original  bottom  and  ont- 
line  of  old  mattress  work  is  shown  in  brown.  The  condition  at  other  dates  is  shown 
in  other  colors  with  dates  attached.  The  water  surface  of  mean  low  tide  is  shown  in 
blue. 

From  station  84  +  64'  to  station  95  +  64'  over  that  portion  of  last  year's  work  whose 
axis  does  not  coincide  with  that  of  the  present  work,  the  profile  of  the  original  hot* 
torn  is  shown  by  a  broken  brown  line,  and  the  profile  of  the  top  as  it  was  in  June^  1888, 
is  shown  by  a  oroken  red  line.  The  full  brown  line  over  this  same  distance' shows 
the  profile  on  the  axis  of  the  present  work  which  is  partly  ofi  and  partly  on  the  axis 
of  last  year's  work.  In  making  an  inspection  of  the  profile  and  cross-sections  -over 
the  line  of  last  year's  work  it  must  be  remembered  that  in  the  process  of  reconstmet- 
ing  the  railroad  considerable  changes  were  made  in  the  snrfaoe  of  the  stone  work 
itMf.  Some  high  places  were  cut  down  and  other  changes  made  that  makes  a  com* 
parison  of  the  changes  for  the  year  unsatisfactory.  After  the  reconstruction  was 
completed,  however,  and  before  any  repairs  to  the  rock  work  were  commenced,  a  pro- 
file on  the  axis  of  last  year's  work  was  taken  (shown  in  green),  and  any  changes 
whioh  have  occurred  since  that  time  are  the  result  either  of  settlement  which  has  de- 
pressed the  surface,  or  of  repairs  which  have  raised  it.  From  these  it  appears  that 
settlement  of  any  great  amount  has  occurred  at  only  a  few  places,  as  follows :  From 
station  112  to  station  114  there  has  been  an  average  settlement  of  about  1|  feet,  and 
£rom  station  127  to  station  128,  an  average  settlement  of  about  2  feet.  Between  sta- 
tions 119  and  120,  for  a  distance  of  36  feet,  there  has  been  an  average  settlement  of  9 
feet,  and  an  extreme  settlement  of  3  feet.  All  of  the  above  are  where  the  core  of  olay 
was  used.  For  the  balance  of  the  distance  on  the  axis  the  settlement  has  been  very 
■mall  and  uncertain  in  amount.  It  is  believed,  however,  that  a  small  amount  of  set- 
tlement has  occurred  throughout  the  entire  length  of  the  work ;  but  to  determine  ita 
amount  would  reonire  more  care  than  we  have  heretofore  attempted.  We  have  evi- 
dence, however,  that  it  has  occurred  from  the  fact  that  in  the  use  of  the  level  where 
turning  points  have  been  taken  on  large  blocks  of  stone  firmly  fixed  in  the  Jetty 
■light  changes  in  elevation  have  been  observed  from  time  to  time. 

An  inspection  of  the  cross-sections  shows  no  tendency  whatever  towards  undermin- 
ing the  base  of  the  Jetty.  In  fact  there  has  generally  been  an  accumulation  of  sand 
along  either  side  of  the  jetty,  except  near  the  end  of  the  completed  work,  where  the 
oonoentration  of  flow  across  the  old  mattress  Jetty  scours  a  deeo  trench  which  after- 
irasds  fills  as  the  work  advances.  The  maximum  amount  of  this  soour  is  shown  at 
station  151,  where  the  trench  on  the  north  side  of  the  Jetty  is  27^  feet  deep  at  a  dis- 
tanee  of  60  fbet  from  the  axis  of  the  Jetty. 

Teiy  reapectfully,  your  obedient  servant, 

H.  C.  RiPLKT, 

U.  8.  Amkttmi  Engitmt. 
]fi4«  O.  H.  Emrar, 
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COmiBRCZAL  ST^TXmCS  WOB.  FISCAL  TSAB  WKDVXQ  JTHIB  90,  1689. 
iBeportod  bj  GhariM  O.  Swoenej,  mq.,  eoDMlflr  af  thft  p«rt) 

CtrsTOM-HousB,  QALTsnoir,  Tnc., 

CoUMtar'%  Q/lce,  Jul^  17, 1889. 

AmoimtofieTenaeooIleoted  • tl^<M0.6 

N«nter  of  staain-TanelB  entered 8S0 

Nuinber  of  saiiiiur-TeeBelii  entered 131 


Total 381 

Number  of  steam-TesBels  cleared 844 

Number  of  sailiDg-yenele  cleared : 124 

Total 368 

Total  tonnage  of  TeateUentwed tons..  416,4t)8 

Total  tonnage  of  tosmIb  cleared ^ do...  403,896 


V2- 

mPBOYEMENT  OF  SHIP-CHANNEL  IN  GALVESTON  BAT,  TEXAS. 

In  my  annnal  report  for  1887  was  given  a  description  of  this  work 
and  an  accoant  of  the  operations  up  to  that  time,  together  with  a  map. 
The  work  consists  in  brief  in  excavating  a  channel  at  least  12  feet  deep 
and  100  feet  wide  at  bottom  throngh  Galveston  Bay,  from  Bolivar  Ohan- 
nel  to  Morgan's  Gat,  a  distance  of  about  18.9  miles,  the  average  depth 
in  the  bay  being  about  8^  feet,  with  a  depth  in  some  places  of  about  7 
feet.  TMs  diannel  is  one  link  in  a  water-way  connecting  Houston  with 
the  Gulf  of  Blexico,  of  which  the  other  links  are  the  works  at  Morgan*s 
Point,  the  San  Jaeinto  Biver,  antl  Buffalo  Bayou.  The  works  at  Mor- 
gan's Point  comprise  Morgan's  Canal  and  Morgan's  Gut.  Morgan's 
Canal  is  a  canal  cut  through  a  peninsula  called  Morgan's  Point,  and 
connects  the  San  Jacinto  Biver  with  Galveston  Bay.  Morgan's  Cut  is 
a  prolongation  of  the  canal  out  into  the  bay,  into  which  it  extends  a 
distance  of  5  miles.  Both  the  canal  and  the  cut  were  excavated  by  the 
Buffalo  Bayou  Ship-Channel  Company,  a  private  corporation  chartered 
for  the  purpose  by  the  State  of  Texas.  The  canal,  excavated  through  dry 
land,  is  private  property.  The  cut,  excavated  through  the  navigable 
waters  of  the  United  States,  was  also,  I  suppose,  private  property,  while 
it  carried  a  greater  depth  of  water  than  that  in  Galveston  Bay,  near  by. 
Whether  it  is  private  property  now  that  it  has  resumed  its  natural 
depth  is  a  legal  question  about  which  I  have  no  opinion.  But  clearly 
there  is  a  distinction  between  Morgan's  Canal  and  Morgan's  Cut.  This 
distinction  was  very  clearly  presented  to  Congress  iu  the  reiwrt  and 
accompanying  map  of  1887.  It  has  generally  been  observed  in  all  the 
reports  since  1877,  when  the  work  was  projected,  though  not  always 
with  perfect  clearness.  In  looking  through  the  reports  I  have  been 
unable  to  find  any  instance  where  the  term  <*  Morgan's  Cut"  was  used 
to  describe  the  canal  to  the  exclusion  of  the  cut  oat  into  the  bay, 
though  in  some  cases  it  appears  to  have  included  both  canal  and  cut. 

The  Buffalo  Bayou  Ship-Channel  Company  agreed  in  1881  to  surren- 
der to  the  United  States  their  work  at  Morgan's  Point,  together  with 
their  charter  and  their  rights  under  it,  upon  the  completion  by  the 
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GtaTemment  of  the  ship-channel  in  Oalveston  Bay.  The  acts  appropri* 
ating  money  for  the  work  read  ^^  Improving  ship-channel  in  Oalveeton 
Bay,  Texas,  from  Morgan's  Ont  to  Bolivar  Channel.''  As  it  appears 
that  the  work  thas  described  will  be  completed  when  it  extends  from 
Bolivar  Ghannel,  where  it  was  began  last  year,  to  the  sonthern  extrem- 
ity of  Morgan's  Cat,  it  will  be  suspended  at  that  point,  and  the  Buffalo 
Bayoa  Ship  Channel  Company  will  be  called  npon  to  execute  their 
agreement  of  1881.  It  is  desirable  that  this  shoald  be  done  withoat 
tmneoessary  delay,  as  in  the  exercise  of  its  rights  the  company  charges 
toll  npon  aU  Tessels  passing  throagh  the  canal. 

At  the  date  of  my  last  annaal  report  the  channel  had  been  excavated 
to  its  tall  dimensions  for  a  distance  of  11,770  feet  northward  from  Boli- 
vav  Channel  and  partially  excavated  for  a  distance  of  6,620  feet  fttrther, 
and  the  w<Nrk' was  then  in  progress  ander  cont^ractwith  Gtoorge  C.  Fobes 
&  Co.  It  was  continued  throughout  the  year  under  the  contract  then 
in  Ibroe,  and  an  additional  contract,  dated  Februaiy  2, 1889,  made  with 
the  same  firm  under  the  appropriation  contained  in  the  river  and  har- 
bor act  of  August  11, 1888.  On  June  22,  the  dredges  having  reached 
the  southern  extremity  of  Morgan's  Cut,  were  haul^  off,  the  contract- 
ors supposing  that  their  work  was  completed.  A  subsequent  survey 
showed,  however,  that  the  last  6,225  feet  of  the  chMineA  was  deficient 
in  depth  in  many  places,  and  the  dredges  were  again  placed  at  work. 
The  total  amount  excavated  during  the  year  was  1,618,220.5  cubic  yards 
measured  in  the  scows.  Of  this  amount  190,686  cubic  yards  were  dis- 
allowed  on  account  of  excessive  dimensions,  and  168,468.5  cubic  yards 
hare  not  as  yet  been  accepted  on  account  of  deficient  dimensions,  mak- 
ing 1,259,066  cubic  yards  accepted  and  paid  for  under  the  contracts.  It 
has  resulted  in  practically  completing  the  original  excavation  of  the 
channel  from  Morgan's  Cut  to  Bolivar  Channel,  a  distance  of  18.9  miles, 
tiioagh,  a&  before  stated,  some  finishing  touches  are  required^  at  the 
northern  end. 

Many  of  the  piles  placed  last  year  to  mark  the  channel  having  been 
knocked  down,  they  are  being  replaced  by  more  permanent  marks  de- 
scribed in  Mr.  Hartrick's  report. 

A  resurvey  of  the  entire  length  of  the  channel  was  made  in  June.  It 
shows  a  marked  deterioration  of  the  channel  through  the  lower  bay 
where  the  greatest  length  of  time  has  elapsed  since  the  work  was  done. 
Considering  the  portion  of  the  channel,  9.93  miles  in  length,  extending 
from  Bolivar  Channel  to  Eedfish  Bar,  the  average  length  of  time  which 
had  elapsed  since  the  execution  ot  the  work  was  ten  months.  The  aver- 
i^e  depth  of  the  bay  before  excavation  was  8.63  feet.  The  average 
depth  of  the  channel  after  excavation  was  13.15  feet,  making  an  aver* 
age  depth  of  excavation  of  4.52  feet.  The  average  depth  of  channel 
was  found  in  June  to  be  11.61  feet,  which  shows  an  average  fill  of  1.54 
feet,  or  34  per  cent,  in  ten  months.  In  my  annual  report  for  1887  I 
stated  that  ^  if  the  channel  between  Bolivar  Channel  and  Bedfish  Bar 
be  maintained  at  the  fall  depth  of  12  feet  it  will  require  the  removal 
eadi  year  of  not  less  than  30  per  cent,  of  the  amount  originally  exca- 
vated." (See  Annual  Beport  Chief  of  Engineers  for  1887,  page  1420.) 
These  views  have  been  fully  confirmed. 

In  the  upper  bay  the  average  period  which  had  elapsed  since  the  ex- 
ecution of  the  work  was  in  June  only  two  months,  and  no  important 
detenoration  was  detected  by  the  survey. 

Upon  the  completion  of  the  work  to  the  southern  extremity  of  Mor- 
gan's Cut  there  will  remain  a  balance  of  about  $23,u00  available  for 
fiirther  work.    This  sum  would  be  sufficient  to  extend  the  completed 
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ehamiel  aboat  one-third  the  distance  thioogh  the  eat.  It  remaina  to  be 
determined  whether  it  should  be  applied  to  re-exoavating  the  lower  bay, 
to  extending  the  completed  channel  into  Morgan's  Oat,  or  to  excavating 
a  narrow  and  partial  channel  entirely  throngh  Morgan's  Oat,  if  it  be 
ioand  practieable  to  do  that 

The  work  was  nnder  the  immediate  snpervision  of  Mr.  E.  M.  Hartridc, 
assistant  engineer.  His  report,  to  which  attention  is  invited  for  details, 
is  h^ieto  appended. 

As  the  canal  and  cat  at  Morgan's  Point  are  merel j  an  extension  of 
the  ship  channel  in  Galveston  Bay,  and  an  essential  put  of  it,  and  as 
it  is  expected  that  these  works  will  be  transferred  to  the  United  States 
at  an  early  day,  it  is  snggested  that  the  title  of  the  appropriation  be 
altered  so  as  to  include  them.  Morgan's  Cut  for  the  greater  portion  of 
its  length  is  at  present  merely  a  line  upon  the  map,  the  channel  which 
was  excavated  here  prior  to  1877  by  the  Bafblo  Bayoa  Ship-Channel 
Oompany  having  been  obliterated  except  at  its  northern  extremity  near 
tiie  mouth  of  Morgan's  Canal.  The  canal  has  also  suffered  some  dete- 
rioration since  the  survey  of  1887.  The  estimate  herewitli  submitted 
is  intended  to  cover  the  cost  of  excavating  the  cut  as  well  as  the  ship- 
channel  propter. 

The  following  remarks  in  former  reports  are  repeated : 

It  Bomfltimeii  happens  that  a  temporary  deepening  of  a  channel  will  be  of  valne  to 
TeaselB  oaiiig  it,  even  if  it  subsequently  return  to  its  original  condition,  because  it 
enables  them  to  load  to  a  deeper  draaght  for  a  longer  or  snorter  period.  Sach  is  not 
the  case  here.  The  design  is  to  create  a  commerce  which  does  not  now  exist,  that  is, 
to  proTide  a  channel  for  sea-goingYessels  of  deep  draaght,  snch  as  do  not  now  Tisit 
Honston  or  cross  the  bay  at  all.  The  natural  depth  is  sufficient  for  all  vessels  which 
now  navigate  the  bay,  loaded  to  their  fullest  capacities.    No  useful  result  can  be  ob- 


tained from  expenditures  upon  this  work  until  it  is  completed,  and  such  provision 

k  nighway 
of  commerce.    Important  trade  will  not  follow  an  uncertain  highway.    To  half  fin- 


made  for  its  maintenance  as  will  inspire  confidence  in  its  permanency  as  a 


ish  it  or  to  one-quarter  finish  it  one  year  and  then  leave  it  to  be  continued  at  some 
indefinite  time  in  the  future  is  a  waste  of  money.  There  should  be  on  hand  when  the 
work  is  begun  funds  sufficient  to  carry  it  through  and  maintain  it  at  least  one  year. 

The  estimate,  $200,000,  submitted  for  continaing  the  work  daring  the 
year  ending  Jane  30, 1889,  is  the  amount  required  to  complete  the  orig- 
inal excavation  and  maintain  it  one  year.  With  this  sum,  and  wiUi 
regular  appropriations  thereafter,  the  work  can  be  carried  to  a  success- 
ful completion.  With  a  sum  much  less  than  this,  or  with  irregular  ap- 
propriations thereafter,  the  work  is,  in  my  judgment,  entirely  impracti- 
cable. 

No  commercial  statistics  for  this  work  can  be  given.  Some  of  the 
best  commercial  minds  in  flouston  believe  that  the  advantages  to  be  de- 
rived from  enabling  sea- going  ships  to  reach  Buffalo  Bayou  will  be  vastly 
greater  than  the  cost  of  making  and  maintaining  the  channel.  In  tlie 
report  upon  the  improvement  of  Bufi^Io  Bayou  herewith  are  given  some 
statistics  of  the  freight  carried  upoo  that  stream.  It  is  carried  in  barges 
drawing  5  feet  when  fully  loaded,  and  towed  by  tugs  drawing  7  feet  or 
less.  These  cross  Galveston  Bay,  but  the  depth  of  water  is  already  suf- 
ficient to  accommodate  them.  A  large  proportion  of  this  freight  would 
be  loaded  directly  upon  sea-going  ships  if  they  visited  Houston. 

The  original  estimated  cost  of  this  work  as  revised  in  1888  is $740, 106.22 

The  aggregate  amount  approj^riated  to  July  1,  1889,  is 546,500.00 

The  amount  expended,  including  outstanding  liabilities,  is 488,944.24 

The  amount  required  for  maintenance  after  the  completion  of  the  origi- 
nal excavation  is  annually 80,000.00 

The  work  is  located  in  the  collection  district  of  Galveston.  The  light- houses  on  or 
near  the  line  of  the  work  are  at  Bolivar  Point,  Fort  Point,  Half-Moon  Shoal,  and 
Bedfish  Bar.  The  amount  of  revenue  collected  at  the  port  of  Galveston  during  the 
fiscal  year  ending  June  30^  1889,  was  (153,040,51. 
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Money  statement. 

July  1,  iL888,  amount  available |7,978.70 

Amount  appropriated  by  act  of  Augast  11,  1888 100,000.00 


107,278.70 

July  1.  1889,  amount  expended  during  fiscal  year,  exclusiye  of 

liabilitiee  outstanding  July  1.  1888 $48,686.27 

July  1,1889,  outstanding  liabilities 1,046.67 

July  1, 1889,  amount  covered  by  existing  contracts 49, 905. 71 

99,638.66 

July  1, 1889,  balance  available 7,640.06 


L  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891  200, 000. 00 
<  Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

AMraet  of  prcpowiU  far  improving  Mhip-ohannel  in  OalvesUm  Bay,  Texa$,  received  in  rs- 
spoiiss  to  advertiaewtent  dated  November  17, 1888,  and  opened  December  17, 1888,  at  0«l- 
Mffim,  Test.,  bjfMaj.  O.  H.  Emat,  Corps  of  Engineers. 

IDnAgtiig  700,000  oaUo  yudi,  more  or  1«m.] 


He. 

Name  and  sddreM  of  bidder. 

• 

Per  oabio 
yard. 

Anooat 

1 

OMmm  f!.  TobfMi  &  Co..  BalthDOTA.  Md 

Cents. 
12.5 

•87,000 

• 

Only  one  bid  received.    Acceptance  recommended. 

Amount  available  for  payment  under  this  contract,  (101, 223. 08. 


KBPOBT  OV  lOL  ■•  X.  HABTBICK,  ASSISTANT  KirOIinaBB. 

Qalyxston,  Tbx.,  Julff  6, 1889. 

Sib:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improving 
the  8hip*ohannel  in  Galveston  Bav,  Texas,  for  the  year  ending  June  30, 1889 : 

On  the  30th  of  June,  1^-^,  the  ship-channel  through.  Galveston  Bay  had  been  com- 
pleted to  its  full  dimensions,  100  feet  wide  and  12  feet  deep,  for  a  distance  firom  the 
beghining  of  11,770  feet.  The  contractors  were  Messrs.  George  C.  Fobes  &,  Co.| 
working  under  their  contract  of  December  3,  1887 ;  they  continued  the  work  under 
the  same  contract,  being  granted  an  extension  of  time  to  January  1, 1889,  on  their  ap- 
plication of  June  20,  1888.  A  second  extension  was  requested  on  December  20,  1888^ 
and  granted  to  March  1,  1889,  and  again  extended  for  the  third  time  to  March  15, 
1889:  hot  the  work  under  the  contract  of  December  3,  1887,  was  completed  on  Maroh 
10, 1889,  when  a  new  contract  with  the  same  contractors  of  February  2, 1889,  was  be- 
ffun  and  continued  to  June  22,  1889,  on  which  date  the  contractors  removed  all  the 
oredges  from  the  work,  as  they  considered  thef  bad  completed  the  contract ;  but  on 
the  monthly  survey  and  inspection  in  Jnne  it  was  found  that  a  12-foot  depth  could 
not  he  maintained  for  the  last  6,225  feet,  so  the  contractors  requested  an  extension 
to  complete  the  work. 

The  dra^dng  plant  in  July,  August,  September,  October,  and  November  consisted 
of  four  drones,  the  C.  Fobes,  No.  o,  Col.  CraigktU,  and  Gen.  Shelly,  with  three  tend- 
ers, the  tnga  Jo^  Baean,  Col.  B.  Ingalls,  F,  C.  Fowler,  and  Kate,  one  coal  sloop,  one 
eoal  barge,  and  seven  dump-scows  of  an  aggregate  capacity  of  1,878  cubic  yards. 
Although  there  were  four  dredges  in  the  fleet  aud  seven  damp-scows,  the  contraot- 
ots  were  only  able  to  keep  three  dredges  and  six  dump-scows  continually  at  work,  as 
one  dredge  and  one  dump-scow  was  usually  undergoing  repairs.  The  Gea.  Shelly 
was  taken  off  the  work  November,  1888,  leaving  the  plant  and  force  for  the  rest  of 
the  oontxact  to  consist  generally  of  three  dredges,  three  tugs,  six  dump-soowsi  one 
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coal  sloop,  four  yawls,  one  saperintendont,  one  carpenter,  six  captains,  six  engineen, 
six  cooks,  witb  twenty-six  deck-hands,  laborers  and  watchmen. 

In  order  to  pnsh  the  work  the  contractors  in  December,  188ft,  placed  a  second  crew 
on  board  two  of  the  dredges  and  their  tenders,  the  tags.  Day  and  night  work  was 
then  inangorated  and  continued  through  January  and  February,  18d9,  when  the 
third  dredge,  which  had  been  undergoing  repairs,  was  asain  put  in  commission,  and 
one  of  the  double  crews  transferred,  so  that  in  March  ana  April,  1889,  one  dredge  had 
a  double  crew,  and  two  dredges  single  crews.  For  the  remaining  months,  Hay  and 
June,  1889,  the  three  dredges  workea  single  crews,  and  in  the  day  time. 

8TSTBM  OF  WOHKING  THB  PLANT,  MKASUIUUnBNT  AND  SUPBRVISION. 

fhe  channel  to  be  excavated  is  100  feet  wide  and  12  feet  deep,  and  is  taken  out  in 
three  outs,  one  cut  to  each  dredse  from  30  to  40  feet  in  width,  the  three  dredges  being 
about  a  mile  apart,  "  echelon ''  fisshion.  This  was  varied  in  some  places,  and  the 
dredge  allowed  to  take  out  a  full  width  as  it  advanced,  thereby  saving  a  little  time 
in  moving  anchors,  and  making  it  possible  to  place  any  excessive  depth  or  width  on 
the  dredge  and  captain  who  did  the  work.  The  different  cuts  are  ranged  from  a  row 
of  range  piles,  set  about  100  feet  apart  on  the  west  bank,  and  90  feet  from  edge  of 
cut.  The  dump-ficows  are  four-hopper  scows,  are  loaded  on  the  starboard  side  of  the 
dredge,  the  dredges  facing  up  the  out  towards  the  north,  and  moved  in  that  direc- 
tion, except  in  Sedfish  Cut,  where  the  strong  current  and  shoal  water  on  the  east 
bank  made  it  imperative  to  reverse  the  dredge  and  work  south,  thereby  keeping  the 
dump-scows  and  tug  in  deep  water. 

A  subinspector  was  placed  on  each  dredge,  and  two  when  on  day  and  night  work, 
to  measure  and  record  the  amount  of  materisJ  carried  away  in  the  dump-scows,  see 
that  the  scows  were  dumped  at  the  proper  distance  from  the  channel,  record  all  lost  time* 
and  the  cause  thereof  for  each  dredge,  note  the  location  of  each  dredge  daily  as  it  ad- 
vsnoed  with  respect  to  the  range  pifes  (which  are  numbered  and  plotted  on  working 
chart  in  office  from  sextant  angles  taken  at  tJbe  time  of  driving  range  piles),  sound 
from  time  to  time  from  stem  of  dredge  and  record  same  to  compare  with  monthly  sur- 
vey, and  assist  the  dredge  captain  as  to  the  proper  move  to  make  for  a  certain  depth, 
a  certain  width,  and  certain  bank  At  the  end  of  each  month  a  survey  wasmade  and 
cross-sections  taken  of  that  part  of  the  channel  completed  to  its  full  dimensions. 
From  this  data  is  calculated  the  excessive  excavation  and  a  deduction  made  from  the 
measurement  as  given  in  dump-scows  loaded  in  that  particular  part  of  the  complete 
channel. 

The  dnmping-grouDd  is  from  five-sixths  to  1  mile  from  the  cut,  in  about  8  feet  of 
water,  and  as  the  scows  when  fiilly  loaded  and  their  tags  draw  from  8  to  8^  feet,  the 
work  nad  to  be  discontinued  at  very  low  tides.  The  dumping-ground  was  ohanffed 
from  the  east  to  the  west  side  of  tlie  channel  when  within  2  miles  of  Bedfish  Reet;  as 
it  was  thought  for  the  best  interest  of  navigation  that  no  obstmctioji  should  be  placed 
to  the  free  beating  up  and  down  the  bay  of  schooners  making  or  leaving  Middle  Pass 
at  Redfish  Keef.  The  dumping-ground  for  the  material  excavated  in  RedfishCut  had 
to  be  located  in  some  cases  over  2  miles  from  the  place  of  excavation,  as  the  banks  in 
the  immediate  vicinity  of  Redfish  Cut  had  only  a  few  feet  of  water  at  mean  low  tide, 
and  the  tugs  with  scows  had  to  first  run  a  long  distance  through  the  cut  before  they 
could  turn  out  for  their  dumping-ground. 

The  material  excavated  varied  from  fine  sand,  which  coul  1  not  be  retained  in  the 
hopper  without  calking  and  filling  crevices  with  old  rope  and  hay;  shell  and  clay, 
which  clogged  .the  dump-chains  so  that  the  doors  would  not  dump,  the  material  hav- 
ing to  be  removed  before  the  chains  could  be  overhaaled  and  the  doors  put  in  work- 
ing order ;  hard  shell  and  sand  banks,  when  one  quarter  of  a  bucket  was  considered  a 
good  \s-orking  load  for  every  swing  of  the  bucket :  and  stiff  yellow  clay, which  in  some 
cases  would  not  dump  from  the  backet  into  the  hopper  and  had  to  be  dag  oat  of  the 
bucket.  Old  trees  were  not  encountered,  but  an  occasional  submerged  pile  and  one 
old  wreck,  but  no  delay  of  any  coaseqgenee  was  incurred  by  snags  of  any  kind. 

In  the  latter  part  of  December,  1888,  and  all  of  January,  188^,  the  fleet  was  at  work 
in  Redfish  Cat  and  approaches,  and  had  to  contend  against  low  tides,  causing  shoal 
yrtkter  on  the  dumping-ground,  the  tues  and  scows  remaining  hours  at  a  time  aground 
and  unable  to  move.  Tbero  are  in  Rednsh  Cut  strong  curreats,  and  with  bad  anchorage 
it  made  it  impossible  to  hold  the  dredges  in  position  at  certain  times  of  the  tide  when 
re-enforced  by  stronfi;  wind.  The  material  was  compact  shell,  sand,  and  clay,  the 
bucket  coming  up  only  one-fourth  full  at  a  time ;  the  material  also  wedged  the  dump 
chains  so  that  they  could  not  dump,  and  together  with  the  coafined  nature  of  the  cnt^ 
makinff  it  difficult  to  maneuver  the  tugs  and  scows.  A  great  loss  to  the  contractors 
and    elay  to  the  work  was  occasioned  from  the  combined  caases  named  above. 

On  the  survey  of  Redfish  Cut  it  was  apparent  that  the  whole  bottom  for  several 
hundred  feet  on  each  side  of  the  gor^e  is  sJive  with  traveling  shell,  moving  ap  and 
down  the  cut  according  to  the  direction  of  the  tide,  bcouting  out  and  filling  up  in  pro- 
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portion  to  the  streugth  and  carrying  capacity  of  the  cnrrent.  The  noee  or  point  lat- 
ting  out  ftom  the  east  side  of  the  gorge,  which  was  removed,  has  reformea  soatn  of 
its  old  position,  and  whereas  the  depth  of  water  over  the  old  point  was  a  ifew  inches 
at  mean  low  tide  it  is  now  above  water  at  mean  low  tide.  The  practical  effect  of 
taking  off  this  point  is  to  make  the  current  ran  straighter  and  with  leas  eddies  through 
the  gorge,  much  to  the  satisfaction  of  those  nsing  the  cat  having  barges  in  tow. 

The  weather  was  fairly  good  for  most  of  the  year  for  dredging  operations  and  no 
nnusaal  damage  was  doue  to  the  fleet.  An  easterly  gale  on  the  Sth  of  Jnly,  1888, 
caused  the  parting  of  anchor  lines.  An  extraordinary  low  tide  oocnrred  on  the  28th 
of  January,  1888,  when  Rediish  gauge  in  upper  bay  read  1.3  feet  below  mean  low  tide 
and  the  Half-moon  gauge  in  lower  bay  read 3.1  feet  below  mean  low  tide;  this  caused 
a  complete  cessation  of  work. 

The  gauges  would  not  have  shown  so  ^eat  a  difference  between  upper  and  lower 
bay  only  that  the  8an  Jacinto  and  Trinity  rivers  were  in  flood  and  nelped  to  keep 
upper  bay  full  «uid  above  its  normal  condition  when  lower  bay  is  empty  from  con- 
tinued northers. 

For  eleven  months  of  the  year  the  schooner  Andrew  Soden  was  used  as  a  dispatch 
boat  iu  which  the  assistant  engineers  had  their  quarters,  giving  persouaJ  supervision 
to  the  work  when  not  required  ih  the  office  on  records,  plotting  monthly  surveys  and 
<sro88-sectionB,  etc.  The  tug  Moljfneux  was  detailed  for  a  few  weeks  to  make  unex- 
pected inspections  and  assist  on  a  monthly  surveyi  and  was  found  very  useful  for  the 
purpose. 

In  the  month  of  June,  1889,  the  schooner  was  employed  on  the  erection  of  beacons 
that  are  to  mark  the  channel,  an^  a  steam-launch  was  hired  when  necessary  for  in- 
spection until  the  tug  Molyneux  from  Aransas  Pass  improvement  could  be  available 
as  tender  to  the  schooner  on  the  erection  of  beacons,  inspection  boat  to  the  dredge 
fleet,  and  survey  boat  for  monthly  and  annual  reports.  The  Moljfnmx  with  crew  re- 
ported for  duty  on  ship-channel  improvement  the  first  week  in  June,  1880,  and  has 
been  found  of  great  advantage  in  facilitating  the  work  on  surveys. 

Tide-gauges  were  placed  on  the  range  piles  as  the  fleet  advanced  and  their  mean  low 
tide  checked  at  every  monthly  survey  by  the  record  kept  at  Half-moon  and  Redflsh 
Reef.  By  February,  1889,  nearly  all  the  range  piles  in  lower  bay  had  gone,  together 
with  south  beacon.    Various  causes  contributed  to  their  disappearance,  the  most  Im- 

Sortant  of  which  was  the  **  Teredo  navalis,"  the  life  of  a  green  12-inch  pile  with  the 
ark  on  beilig  about  two  years.  Vessels  also  come  in  contact  with  tnem  on  dark 
bights  and  foggy  days,  ftbd  the  dredge  fleet  ill  boisterous  weather  was  unable  to  con- 
trol anchor  lines  and  tows,  and  a  slight  push  from  any  cause  overturned  or  broke  the 
worm-eaten  pile. 

In  Februarv,  1889,  specifications  with  sketch  were  provided  so  that  contractors  and 
others  could  bid  for  the  renewal  of  beacons  and  range  piles,  and  as  the  life  of  a  single 
timber  pile  in  lower  bay  is  about  two  years  it  was  deemed  best  to  renew  all  piles 
inaridng  tlie  ciltttihel  trith  material  that  could  resist  the  ravages  of  the  teredo  and 
be  more  or  less  strong  to  withstand  damage  from  vessels.  After  canvassing  the  cost 
and  the  adaptability  of  different  materials  it  was  at  length  decided  to  use  timber 
piles  covered,  where  the  teredo  eats,  with  cast-iron  pipe  and  the  annular  space  be- 
tween the  timber  and  pile  filled  with  concrete.  The  beacons  were  to  have  four  piles. 
The  range  beacons  were  to  have  three  piles  formed  like  a  tripod,  all  surmounted  with 
signal  poles  and  disks.  Finding  no  one  familiar  with  this  kind  of  construction,  and 
the  only  bids  submitted  being  exorbitant,  the  Department  undertook  the  erection  by 
day's  labor  and  began  work  on  the  1st  of  June,  1889,  and  up  to  the  present  time  the 
cost  of  material  and  labor  expended  has  been  iar  below  any  proposal  submitted. 

VACTS,  OOMPABATIVE  8URVBY8,  AND  0B8BRVATI0NS. 

The  entrance  to  the  channel  at  Bolivar  is  to  be  marked  by  a  beacon  and  designated 
as  Lower  Beacon  (L.  B. ).  The  southern  approach  to  Redfish  is  marked  by  SoutJ  Bea- 
con  (8.  B. ).  The  northern  approachto  Redfish  tJut  is  marked  bv  North  Beacon  (N.  JB. ). 
The  sou  thern  extremity  of  Morgan's  Cut  is  marked  by  Morgan's  Beacon  (M.  B.).  The 
distance  between  L.  B.  and  8.  B.  is  9.93  miles,  "Lower  Bay  Cut."  The  distance  be- 
tween  8.  B.  and  N.  B.  is  1.87  miles,  "  Redfish  Out.''  The  distance  between  N.  B.  and 
M  B  is  7.10  miles,  •*  Upper  Bay  Cut."    ToUl  length  of  channel  is  18.90  miles. 

Average  depth  of  bay  entrance  to  channel  (L.  B.),  April,  1888,  was  12.3  feet.  Im- 
mediately  after  excavation,  average  13.52  feet,  and  maximum  146  feet. 

Average  depth  of  bay  at  entrance  to  channel  (L.  B.),  June,  1889,  is  10.9  feet;  14 
monthsafter  excavation  the  entrance  to  channel  averages  11.40  and  maximum  12. 

Minimum  depth  in  channel,  time  of  excavation,  between  L.B.  and  8.  B.,  Li  teet; 
minimum  depth  in  channel,  June,  1889,  between  L.  B.  and  S.  B.,  10^  feet. 

Average  depth  in  bay  near  out,  February  and  March,  1887,  8.56  feet.  Average 
depth  in  bay  near  out,  monthly  survey,  time  of  excavation,  8.63  feet 
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ATorage  depth  in  channel  between  L.  B.  and  8.  B.  at  timeof  exoaTation,  13.15  feet. 
Average  depth  in  channel  between  L.  B.  and  8.  B.  Jnne,  1689,  11.61  feet.  Average 
fill  in  an  average  of  ten  months'  time,  1.&4  feet. 

The  approach  to  Redflsh  Cnt,  aonth  side,  eoonred  coi  and  showed  a  deeper  oat  after 
excavation  ^han  was  excavated  and  retains  this  depth  in  some  places.  Itedfish  Cnt 
proper  maintains  about  the  same  depth.  The  width  of  the  gorge  remains  about  the 
same  since  the  excavation  of  the  point,  and  the  cdrrents  set  with  less  eddies  through 
the  gorge.  The  approach  to  Rednsh  Cut  from  the  north  shows  little  if  any  tiUiug, 
and  the  same  may  be  said  of  Upper  Bay  Cut  between  N.  B.  and  M.  B.,  the  time  be- 
tween monthly  and  annual  survey  being  too  short  to  detect  any  appreciable  change. 
Morgan's  Cnt  has  shoaled  since  the  survey  of  1687. 

Morgan's  Canal  has  a  decrease  in  depth  since  1887,  most  probably  dne  irom  the 
banks  on  both  sides  of  the  canal  sliding  into  the  canal,  they  not  being  properly  re- 
tained aud  protected. 

Currents  m  Lower  Bay  near  Bolivar  set  across  the  axis  of  channel  within  20  to  90 
degrees  of  a  right  angle.  Strong  currents  are  not  noticed  across  the  axis  of  channel  in 
Upper  Bay. 

SUlOfART. 

Total  advance  of  completed  channel  this  year,  78,675  feet,  equal  to  14.9  miles. 

JBxoaoated  hjf  eaek  dredge  4mrimg  the  year, 

Cubifl  yards. 

C.  Fobes 511,295.0 

No.  5 : 686.092.4 

Col.  CraighiU 212,379.6 

Gen.  Shefly 206,453.5 

Total 1,618,220.5 

Excavated  in  advance  of  completed  channel  of  last  year 64, 672. 9 

Total 1,682,693.4 

Accounted  for  as  follows : 

Allowed  contractor  fchisyear 1,323,738.9 

Dednctions  this  year 190,666.0 

Excavated  in  advance  of  completed  channel  for  this  year 166, 468. 5 

Total 1,682,893.4 

Average  number  of  houre  hy  each  dredge  in  twenty-four  houre. 


Dredge. 


C.  Fobee 

CoLCiaighffl 

No.6 

Gen.  Shelly  . 


Aotnal  dredging. 


Da, 
wori 


I 


h.  m. 
&  23 
4  41 
6  8 
6    80 


Day  and 
night 
work. 


7  60 
None. 
11  41 
None. 


RepaiilBg  machin- 
ery. 


won 


I 


1  10 

1  36 

0  51 

1  10 


Day  and 
n{sht 
work. 


A.  HI. 

3  1 
None. 

1  7 
None. 


The  remaining  hours  were  consumed  by  delays  in  moving  anchors,  the  repair  of 
dump-scows  ana  chauging  of  same,  break  down  of  tugs,  meals,  boisterous  weather, 
strong  currents  and  low  tides,  recreation,  and  sleep. 
Very  respectfully,  your  obedient  servant, 

E.  M.  Hartrick, 
U,  8,  Aeeietant  Engineer. 

HaJ.  O.  H.  Ernst, 

Carpe  of  Bngineers^  U.  8,  A. 
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gorrssponbbnob  in  matter  op  transfer  by  buffalo  batott 
ship  •  channel  company  of  its  works  at  morgan's  point, 
texas,  to  the  united  states. 

United  States  Engineer  Office, 

OalvestoUy  Tex.^  September  19, 1889. 

Sir  :  I  have  the  honor  to  report  that  in  accordance  with  the  instrao- 
tions  contained  in  yonr  letter  of  May  14,  1889, 1  have  called  npon  the 
Buffalo  Bayou  Ship-Channel  Company  to  execute  its  agreement  of  Feb- 
ruary 14, 1881,  to  transfer  to  the  United  States  its  work  at  Morgan's 
Point.  A  copy  of  the  correspondence  is  inclosed.  It  will  be  seen  that 
the  company  claims  compensation  for  their  property.  By  implication ' 
the  question  is  raised  also  as  to  what  is  the  meaning  of  the  term  ^^  com- 
pletion," as  applied  to  the  ship-channel  in  Galveston  Bay.  The  work 
is  not  capable  of  permanent  completion.  The  original  excavation  was 
completed  early  in  July  last,  but  the  portion  of  the  channel  excavated 
the  year  before  had  shoaled  so  that  there  is  not  now  a  channel  of  the 
required  dimensions  from  Bolivar  Channel  to  Morgan's  Cut. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Colonel^  U.  8,  Army^ 

The  OmBP  OF  BnghnbbrS,  U.  S.  A.         ^^^'^^  <^^^^  of  Engineers  ^ 


.  lbtter  from  major  ernst  to  mr.  cavb. 

United  States  Engineer  Office, 

Galvestm,  Tex,,  July  12,  1889. 

Sir:  I  have  the  honor  to  inform  yon  that  the  original  excavation  of  the  ship- 
chuinel  in  Galyeston  Bay  from  Morgan's  Cat  to  Bolivar  Channel  is  now  praotioalfy 
completed,  and  that  I  am  directed  hy  the  Chief  of  Engineers  to  call  upon  your  oom- 
pany  to  execute  the  agreement  made  by  it  February  14,  1881. 

The  agreement  referred  to  is  foand  printed  upon  page  1338,  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  and  reads,  after  a  preamble,  as  follows :  "  Upon  the 
completion  or  the  said  improvement  we  will  enter  into  and  sabsoribe  any  and  all 
snch  instrnment  or  instruments  as  may  be  necessary  or  required,  in  order  fully  to 
transfer  and  surrender  to  the  United  States  the  entire  said  work,  together  with  the 
charter  and  rights  aforesaid,''  the  work  referred  to  being  your  work  at  Morgan's 
Point. 

The  instrument  which  I  suppose  to  be  necessary  would  be  a  deed  to  the  land 
through  which  Morgan's  Canal  is  cut,  including  a  strip,  say,  300  feet  wide  on  each 
side  of  the  water-way,  and  extending  from  Galveston  Bay  to  the  San  Jacinto  River. 
Will  yon  kindly  inform  me  if  you  are  prepared  to  execute  such  a  deed  to  the  United 
States? 

Very  respeetfullyi  your  obedient  servant, 

O.  H.  Ernst, 
Major  of  JSngiiteera, 
'E.  W.  Cave,  Esq., 

Freaidei^t  Buffalo  Bayou  Ship-Channel  Company f  Hou8tonf  Tex, 


letter  from  MR.  CAVE  TO  MAJOR  ERNST. 

Office  of  Buffalo  Bayou  Ship-Channel  Company, 

Houston,  Tex.,  July  16,  1889. 

Sir  :  Your  favor  of  the  12th  instant  has  been  received.  I  have  the  honor  to  state 
that  it  will  have  reply  at  the  earliest  day  practicable,  in  view  of  the  time  necessary 
for  the  consideration  of  the  matters  referred  to  therein. 

Very  respectfully,  your  obedient  servant,  E.  W.  Cave, 

President, 
Mai.  O*  H.  Ernst, 

United  States  Engineers. 
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LBTTBB  FROM  liAJOB  KRNBT  TO  MR.  CAYB. 

Unitbd  States  ENonncicR  Offics, 

Qalvftai^  Tex.,  Auffust  9, 18d9. 

Sib  :  I  have  the  honor  to  reqnest  informfttion  as  to  the  time  about  when  I  may  ex- 
pect to  receive  a  farther  reply  to  my  letter  of  the  12th  altimo  upon  the  tnb^eot  of  the 
transfer  to  the  United  States  by  your  company  of  ita  work  at  Morgan's  Point. 
Very  respeotfnlly,  yoar  obedient  seryant, 

O.  H.  Ernst, 
Major  of  JSmgimin, 
£   W.  Cavb,  Esq., 

PrendoHt  Buffalo  Bojfou  SMp-Channel  Company,  Houotom,  Tn, 


lbttbr  from  mr.  cavx  to  major  xrnst. 

Office  of  Buffalo  Bayou  Ship-Channrl  Company, 

Houston,  Tex,f  August  13,  1889. 

Sir  :  I  hare  the  honor  to  acknowledge  receipt  of  your  favor  of  the  9th  instant.  In 
reply,  I  beg  leave  to  state  that  I  confidently  expect  to  make  the  further  reply  to  yonr 
letter  of  the  12th  altimo  at  an  early  date,  and  certainly  not  lat«r  than  the  10th  of  next 
month,  September. 

Very  respectfnlly,  yonr  obedient  servant,  E.  W.  Cayx, 

Freoidout, 
MiO*  O*  H.  Ernst, 

United  States  Engineers. 


LBTTXR  from  MAJOR  ERNST  TO  MR.  CAYB. 

Unitbd  Statbs  Enoinebb  Officb, 

GaivestoUf  Tex.^  Augwsi  15,  1889. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  favor  of  the  13th  instant^ 
stating  that  yon  expect  to  make  a  fhrtner  reply  to  my  letter  of  July  12,  1889,  at  an 
early  date,  and  certainly  not  later  than  the  10th  of  next  month.  Will  yon  kindly, 
furnish  me  the  reasons  why  it  is  not  practicable  to  make  some  definite  reply  to  that 
letter  without  further  delay  f 

Very  respectfully,  yonr  obedient  servant, 

O.  H.  Ernst, 
Major  of  Engineers. 
E.  W.  Cayb,  Esq., 

Fresiaeni  Buffalo  Bayou  Ship-Cliannel  Company,  Soustouj  Tex. 


LETTER  FROM  MR.   CAYE  TO  MAJOR  ERNST. 

Office  of  Buffalo  Bayou  Ship-Channel  Company, 

Houston,  Tex.,  August  17,  1889. 

Dear  Sir  :  1  have  the  honor  to  acknowledge  receipt  of  your  favor  of  15th  instant. 
The  time  occupied  is  incident  to  corporate  management,  in  which  the  executive  offi- 
cers are  but  the  representatives  of  those  whose  interests  are  confided  to  their  snper- 
visiou,  and  who  are  entitled  to  be  considered  and  afforded  time  to  make  known  their 
views.  I  regret  that  you  did  not  name  a  time  in  which  reply  must  be  made,  in  which 
case  every  effort  would  have  been  made  to  make  prompt  answer.  1  hope  you  will 
not  consider  there  has  been  any  unreasonable  delay. 

While  I  hope  and  expect  to  make  the  '*  further  reply"  named,  at  an  early  day, 
and  not  wait  until  the  latest  day  named,  I  deem  it  proper  now,  in  order  that  there 
may  be  no  misunderstanding  as  to  the  intentions  of  the  company,  to  say,  that  I  feel 
fully  authorized  to  state  it  has  been  and  is  at  all  time  prepared  to  complete  the  trans- 
action covered  by  the  agreement  with  the  Qovomment  of  the  United  States,  upon  the 
terms  and  in  the  manner  provided  for,  upon  such  notice  as  affords  reasonable  time  for 
corporate  action. 

Very  respectfully,  your  obedient  servant, 

E.  W.  Cave, 

I^esident, 
M^J.  0.  H.  Ernst, 

United  StaUs  Engineers. 


APPENDIX  V — REPORT  OP  MAJOR  ERNST.       1557 

LBTTER  FROM  SCR.  CAVK  TO  MAJOR  KRX8T. 

r 

Officx  of  Buffaix)  Bayou  Ship-Channkl  Compawt, 

Housiony  Tex.  J  SeptemJber  10, 1689. 

Sir:  I  have  the  honor  to  say,  replying  to  yoar  letter  of  12th  July,  1889,  refem^d  to 
in  my  previons  letters  of  Jaly  16  and  Angnst  13  and  17, 18B9,  that,  assnminfc  that  the 
Qoyemment  of  the  United  Statee  has  completed  a  sbip-chaunel  for  vessels  of  12  feet 
dranffht  from  Bolivar  Channel  to  the  channel  constracted  by  this  company  (as  to 
which  we  shall  no  donbt  have  formal  assurance  in  dno  time),  this  company  is  prepared 
to  turn  over  their  work  at  Morgan's  Point  and  to  surrender  their  charter,  granted  by 
the  legislature  of  Texas,  and  tne  rights  accruing  thereunder,  to  the  United  States, 
upon  receiving  from  the  United  States  the  stipulated  compensation  th(»refor. 

Before  entering  into  the  details  as  to  the  precise  manner  of  making  this  transfer 
will  you  kindly  advise  me  whether  the  United  States  is  now  prepared  to  pay  the 
agreed  compensation  for  this  transfer,  or  whether  further  action  on  the  part  of  Con- 
gress is  to  be  awaited  in  that  behalf,  and  oblige, 

Your  obedient  servant,  £.  W.  Cayb, 

Pretident. 

Ubj.  O.  H.  Ernst, 

United  Statm  JBrngineen, 


V3. 
IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 

The  Trinity  Biver  empties  into  Oalveston  Bay  througli  several 
mouths  or  passes,  near  its  northeast  extremity,  about  35  miles  from 
Galveston.  The  relative  importance  of  the  passes  appears  to  have 
varied  considerably;  The  one  generally  used  by  vessels  of  late  years 
is  the  Middle  Pass.  The  channel  depth  in  the  river  immediately  above 
the  passes  is  16  feet  or  more.  The  depth  in  the  Middle  Pass  is  1)  feet 
or  more.  Opposite  the  month  of  each  of  the  passes  is  a  bar,  the  depth 
upon  the  crest  of  that  of  the  Middle  Pass  being  now  3  feet  2  inches. 
The  trade  using  the  river  is  carried  in  sailing  vessels  which  draw  from 
3  feet  to  4t  feet  8  inches.  To  accommodate  them  there  should  be  a  chan- 
nel 5j^  to  6  feet  deep. 

It  is  stated  upon  page  539  of  the  Annual  Beport  of  the  Ghief  of  En- 
gineers for  1871  that  Pass  A,  or  the  Southeast  Pass,  was  excavated  by 
the  Government  in  1865  to  lacilitate  the  supply  of  fuel  to  the  troops 
stationed  in  Galveston.  This  improvement  was  subsequently  obliter- 
ated by  natural  causes.  In  1880  a  channel  was  dredged  across  the  bar 
at  the  mouth  of  Middle  Pass,  its  length  being  4,800  feet,  its  average 
width  110  feet,  and  its  least  depth  5^  feet,  the  amount  of  material  re- 
moved being  47,300  cubic  yards.  (See  Annual  Beport  Chief  of  Engi- 
neers, 1881,  p.  1341.)  This  channel  was  also  obliterated  by  natural 
causes.  In  the  winter  of  1884  and  spring  of  1885  a  channel  was  again 
dredged  through  the  bar  at  the  mouth  of  Middle  Pass  to  a  least  depth 
of  6  feet,  its  length  being  3,750  feet.  A  wooden  revetment  was  placed 
npon  the  west  side  of  the  channel  for  a  length  of  2,775  feet,  and  upon 
the  east  side  for  a  length  of  1,280  feet,  of  which  the  object  was  to  pre- 
vent the  excavated  material  deposited  near  by  from  flowing  back  into 
the  cut.  In  my  annual  report  for  1887  I  stated  that  the  channel  had 
shoaled  in  some  places;  that  additional  dredging  was  needed,  and  that 
the  revetments  required  repairs  and  extension.  The  cost  of  the  neces- 
sary work  was  estimated  at  $25,000. 

An  appropriation  of  $12,500,  for  continuing  the  improvement,  having 
been  provided  in  the  river  and  harbor  act  of  August  11, 1888,  a  survey 
was  undertaken  this  year  in  April  to  ascertain  the  present  condition  of 
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the  bar  and  of  tlie  works  execnted  for  its  improvement  daring  the  win- 
ter of  1884>'85.  Ic  was  found  that  the  chnnnel,  though  not  entirely  ob- 
literated,  had  shoaled  considerably,  and  had  a  least  depth  at  one  point 
of  only  3  feet  2  inches.  The  west  revetment  is  in  fair  condition  for  a 
length  of  about  1,800  feet  from  its  np-strcam  end ;  the  remaining  975 
feet  has  been  much  damaged.  The  east  revetment  is  in  good  condition 
for  a  length  of  300  feet  from  its  down  stream  end  \  of  the  remainder, 
only  the  piles  remain.  Evidence  of  the  action  of  the  teredo  is  found  at 
the  down-stream  end  of  the  west  revetment,  but  for  most  of  the  distance 
the  wood  appears  to  have  been  protected  by  the  presence  of  fresh 
water. 

The  results  obtained  in  1885  could,  perhaps,  have  been  maintained 
by  a  small  amount  of  annual  dredging,  though  there  are  no  data  for 
estimating  exactly  what  the  amount  of  it  would  have  been  and  what  it 
would  have  cost.  The  new  appropriation  might  be  applied  to  again 
dredging  out  the  channel,  thus  affording  temporary  relief,  and  to  some 
repairs  of  the  revetments.  But  in  view  of  the  irregularity  with  which 
appropriations  are  made,  it  is  believed  that  better  results  will  in  the 
end  be  obtained  by  building  two  parallel  jetties,  which  shall  concentrate 
the  flow  of  the  river  and  keep  it  at  work  upon  the  bar,  whether  there 
be  funds  available  for  continuing  the  improvement  or  not.  Necessarily 
the  jetties  must  be  of  a  cheap  form.  It  has  accordingly  been  decided, 
with  your  approval,  to  build  two  parallel  timber  jetties,  extending  from 
the  mouth  of  the  middle  pass  across  the  bar  to  a  depth  of  6  feet  in  Gal- 
veston Bay.  The  west  jetty  is  to  follow  the  line  of  the  present  west 
revetment,  and  to  embody  as  part  of  itself  so  much  of  that  work  as  is 
serviceable.  The  interval  between  the  two  jetties  is"  to  be  275  feet.  The 
form  of  construction  is  a  continuous  line  of  sheet-piling,  driven  10  feet 
into  the  ground,  and  projecting  4  feet  above  the  water  surface,  strength- 
ened by  a  double  row  of  stringers  at  top  and  another  double  row  at  the 
water-surface,  which  are  in  turn  embraced  between  and  bolted  to  stiff 
piles  in  pairs  driven  to  a  penetration  of  15  feet,  the  interval  between 
the  pairs  being  8  feet.  The  total  length  of  the  west  jetty  is  to  be  7,750 
feet,  and  of  the  east  jetty  7,600  feet.  Low  submerged  dams  or  sills  are 
to  be  placed  across  the  two  other  principal  passes  to  prevent  their  en- 
largement. 

The  total  estimated  cost  of  the  two  jetties  and  the  two  sills,  includ- 
ing the  removal  of  so  much  of  the  old  east  revetment  as  may  remain 
after  the  completion  of  the  new  work,  is  $55,000.  This  is  an  increase 
of  $30,000  above  the  estimates  heretofore  submitted,  but  the  latter  did 
not  include  the  cost  of  maintenance.  The  present  estimate  is  expected 
to  create  a  channel  8  feet  deep  between  the  jetties,  and  to  maintain  it 
during  the  life  of  the  timber,  or  say  eight  years. 

It  is  proposed  to  apply  the  funds  now  available  to  the  west  jetty, 
beginning  at  the  up-stream  end,  and  working  down-stream  as  far 
as  they  will  go.  Proposals  for  doing  the  work  by  contract  have  been 
invited  by  public  advertisement,  and  are  to  be  opened  on  the  26th  of 
July. 

A  special  agent  was  employed  throughout  the  year,  whose  business 
it  was  to  make  a  daily  record  of  all  in  coming  and  out-going  trade.  The 
commercial  statistics  compiled  from  this  record  are  appended. 

The  amount  estimated  for  carrying  on  the  improvement  during  the 
fiscal  year  ending  June  30, 1891,  is  $42,500,  with  which  sum  it  is  pro- 
posed to  complete  the  west  jetty  and  build  the  east  jetty. 

Tbe  original  estimated  oost  of  the  work  as  here  revised  is |69, 500. 00 

The  aggregate  amonnt  appropriated  to  July  1,  1889,  is 47, 000. 00 

The  amount  actually  expended  is 34|535.^ 
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The  work  is' located  in  the  collection  district  of  Oalveaton.  The  neateBt  light- 
boase  18  at  Bedfish  Bar. 

The  amoQDt  of  revenae  collected  at  the  port  of  Galveeton  for  the  fiscal  year  ending 
Jnne  30, 1889,  was  |153, 040. 51. 

Money  statement. 

Amount  appropriated  by  act  of  An^st  11, 1888 112,500.00 

Jnly  1, 1880,  amount  expended  dnnng  fiscal  year,  exclnsive  of  liabilities 
oateUnding  July  1,1888 35.97 

Jaly  1, 1889,  balance  aTailable \ 12,464.03 

(Amoont  restimated)  reonired  for  completion  of  existins  project 42, 500. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 1891    42, 500. 00 
Submitted  in  compliance  with  reqoirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOMMSBCIAL  8TATI8TI08  FOB  FISCAL  TSAB  XKPINO  JUIOB  30,  1889. 

[Beportod  by  Special  Agent  L.  6.  Chambert,  of  WaOisyille,  Tex.  ] 

The  trade  of  Trinity  Btver  was  carried  in  36  vessels,  schooners,  and  sloops,  exdn- 
siyely,  plying  between  Wallisville  and  Galveston.  Their  length  on  deck  is  from  24 
feet  to  65  feet;  draoght  when  loaded  from  2  feet  to  4  feet  6  in^es,  and  their  tonnage 
ranging  ftt>m  3  tons  to  32  tons  each.  They  made  1,^530  tri;  s  daring  the  year,  668  ar- 
rivals and  663  departures.  The  total  tonnage  of  vessels  arriving  was  8,372  tons,  and 
of  vessels  departing  was  8,365  tons.    Freight  carried  was  as  follows: 


AtH^U 


General  meroluuidiae barrds. 


AlUgator  hides mrniber. 

ClisMoal .'...banelt. 

Cottoa ■ bales. 

Se«doettua tons. 

Wood ^ cords. 

PfliofT pieces. 

Railroad  ties ^ do... 

leiES    do;i«ii . 

Poultry do... 

Fidh ...pounds. 

Mom 00... 

ClanalMna barrels. 

CalTaa head. 

floKB do... 

8hMp do... 


Total. 


Quantity. 


2,408 


Appioxi> 
mate  value. 


$18, 43a  00 


1.460 

60&00 

26c  101 

12,063.70 

207 

•.855.00 

96 

6.187.60 

6,014 

20.778.00 

806 

1.900.  CO 

1.055 

627.60 

4,133 

639.80 

81 

124.00 

24,680 

4,220.20 

8.800 

:«4.00 

l,3fi0 

270.00 

06 

652.00 

20 

100.00 

28 

28.00 

62,472L20 


Fralght 
obargea. 


6478.30 


80lOO 
2, 67a.  96 
254.60 
A  7  61 
12.663.00 
52.00 
167.2' 
116.19 

/5.00 
886.46 

66.00 
135.00 

'1O.OO 

20.00 
5.00 


16,797.90 


Total  valne  of  trade  for  the  year,  approximately,  975,902.20 


V4. 
IMPBOVEMENT  OP  BUFFALO  BAYOU.  TEXAS. 


A  descriptaon  of  this  stream  and  of  the  work  projected  for  its  im 
provement  was  given  in  my  annaal  report  for  1887. 

At  the  date  of  my  last  annual  report  the  work  wa«  suspended  for 
want  of  fands.  A  new  appropriation  of  $25,000  having  been  made  by 
the  river  and  harbor  act  of  Angnst  11, 1888,  a  contract  was  entered  into 
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0<^tober  26, 1888,  with  J.  5,  Atkinson  for  continaing  the  work,  and  adti vd 
operations  were  resumed  December  6.  Much  shoiiling  had  occurred  iii 
the  portion  of  the  channel  dredged  out  the  previous  year  between  Whit^ 
Oak  Bayou  and  a  point  2^  miles  below,  particularly  at  the  '^turning 
point "  at  the  mouth  of  White  Oak  Bayou.  This  ground  was  again  gone 
over  with  the  dfe^lge.  The  work  of  easing  Bends  2  and  3,  situated 
about  0  miles  below  White  Oak  Bayou,  which  was  left  unfinished  last 
year,  was  continued.  That  at  Bend  2  was  completed,  and  that  at  Bend 
3  made  good  progress.  At  Bend  4,  situated  about  one-third  of  a  mile 
above  Bend  3,  the  bank  was  cut  down  by  scrapers  to  near  the  water- 
surface  with  a  view  to  cutting  off  the  point,  but  no  excavation  was  made 
under  water. 

The  total  amount  of  material  excavated  under  contract  from  the  bod 
was  48,104  cubic  yards  soft  material  and  1,795  cubic  feet  sunken  k>g& 
The  force  was  engaged  also  708  hours  removing  stumps  and  wrecka 
from  the  bed.  The  total  amount  excavated  above  the  water- surface  by 
scrapers  and  mule  teams  was  5,516  cubic  yards.  The  contractor  had 
also  in  the  course  of  his  contract  removed  about  12,000  cubic  yards  at 
depths  greater  than  10  feet,  the  limit  below  which  he  was  not  entitled  to 
payment.  Before  this  yeai^s  work  was  begun  the  available  depth  for 
the  portion  of  the  stream  dredged  was  from  5^  to  7  feet,  and  the  width 
of  the  channel  for  this  depth  was  from  30  to  ^  feet.  These  dimensions 
were  increased  to  a  minimum  depth  of  9^  feet  with  a  width  of  from  40 
to  80  feet. 

Under  the  terms  of  the  contract  it  was  to  have  been  completed  June 
30, 1889,  but  it  was  not  entirely  finished  at  that  time,  and  an  extension 
to  July  31  had  been  applied  for.  The  work  remaining  to  be  done  with 
the  funds  available  will  be  applied  to  easing  Bend  3,  which  it  is  ex* 
pected  will  be  completed. 

The  work  was  carried  on  under  the  immediate  supervision  of  Iktui.Bt. 
B.  Talfor,  assistant  engineer,  whose  report  Is  hereto  appended,  to  vJhichi 
reference  should  be  made  for  details. 

With  the  amount  of  the  estimate,  $50,000,  for  continuing  tile  work 
during  the  fiscal  year  ending  June  30, 1891,  it  is  proposed  to^  again  go^ 
over  the  ground  heretofore  worked  over,  widening  the  water-way  where« 
the  width  is  less  than  100  feet  and  where  the  cost  of  widening  is  not: 
excessive,  and  to*  deepen  the  channel  where  it  is  less  than  9  feet  at  meam 
low  tide  by  dredging ;  to  ease  the  sharpness  of  bends  by  cutting  ofC 
the  points,  by  scraping  and  dredging,  and  to  remove  such  sunken  logs* 
and  stumps  from  the  bed  and  such  overhanging  trees  from  the  banks- 
as  may  interfere  with  navigation,  all  the  work  being  located  betweenn 
White  Oak  and  Simm's  bayous. 

As  stated  in  former  reports,  '^  it  is  reasonably  certain  that  the  amount 
estimated  for  the  completion  of  the  present  project,  which  has  hereto- 
fore accompanied  the  annual  reports  upon  this  work,  will  not  be  suffi- 
cient for  that  purpose.  To  make  a  new  estimate  would  involve  a  re- 
survey,  which  is  expensive.  Moreover,  it  is  impossible  to  make  an  ac- 
curate estimate  of  what  the  final  cost  will  be  if  the  work  be  prosecuted 
as  heretofore,  under  small  and  irregular  appropriations.  As  available^ 
funds  are  limited  and  can  not  well  h^  spared  for  a  survey,  I  have  thoug^btr, 
it  proper,  with  this  explanation,  to  retain  the  old  estimate.'' 

The  principal  trade  of  the  bayou  is  carried  on  by  the  Houston  Direct-: 
Navigation  Company  with  tugs  and  barges.  A  statement  of  the  Ireight  -. 
carried  by  them  during  the  year  is  appended.  Many  small  vessels  also^ 
visit  the  bayou.  To  ascertain  the  extent  of  this  trade  a  special  agent ; 
Yra«  emplc^ed  throughout  the  year,  whose  business  it  wBs^to  keep  a* 
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daily  record  of  all  sach  vessels.    The  information  compiled  from  this 
record  is  also  appended. 

The  original  estimated  cost  of  this  work  was* |385,S99.75 

The  aggregate  amount  appropriated  to  July  1 ,  1889,  is 143, 750. 00 

The  amount  expended,  including  outstanding  liabilities,  is 138,393.  &l 

The  work  is  located  In  the  oolleotiou  district  of  Galveston.  The  nearest  light- 
hoases  are  those  in  Galveston  Bay.  The  amount  of  revenue  collected  at  the  port  of 
Galveston  for  the  fiscal  year  ending  June  30,  ld<^,  was  $153,040.51. 

Money  statement, 

July  1, 1888,  amount  available |1, 067.80 

Amount  appropriated  by  act  of  August  11,  1888 95,000.00 

26,087.80 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 |18, 191. 5» 

July  1, 1889,  outstanding  liabilities 2,540.10 

July  1, 1889,  amount  covered  by  existing  contracts 4, 233. 44 

24,965.06 

Julyl,  1889,  balance  available 1,122.74 

C  Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    50, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


AMraet  of  propoBaU  for  improving  Buffalo  Bayou,  Texa$,  received  in  retponu  io  advor- 
Haemmt  dated  September  10,1888,  and  opened  October  10,  1888,  at  Qalveetonf  Tex.,  ijr 
Ifaj.  O.  H,  Emat,  Corp$  of  Engineers, 


So. 

Kame  snd  addreea  of 
bidder. 

ChuMSter  of  work. 

Price. 

Amount. 

1 

John  J.  Atkinson, 
Honston,  Tex. 

DredglDg  material  under  water,  75,000  cobio  yards, 

per  yard. 
Dredging  and  Rcraping  material  above  water,  12,fi00 

onbic  yards,  per  yara. 
BemoTing  sunkeQ  logs,  8,000  cubic  feet,  per  cubic 

foot. 
Bemoving  OTerbaoging  trees,  250  cubic  feet,  per 

cubic  loot. 
Bemoving  stumps  as  may  be  necessary,  per  cent. 

above  actual  cost. 

$0.» 
.24 
.06 
.06 
.10 

Only  one  bid  received.    Acceptance  recommended. 


BVPORT  OF  MB.  R.  B.  TALFOR,   ASSISTANT  XKGXNBXR. 

Houston,  Tex.,  June  30, 1889. 

Sib  :  I  have  the  honor  to  make  the  following  report  relating  to  the  improvement 
of  Buffalo  Bayou,  Texas,  for  the  current  fiscal  year  ending  June  30,  1889. 

The  work  of  improvement  consisted  in,  Ist,  deepening  the  channel  where  it  was 
less  than  9  feet  depth  at  mean  low  tide  to  10  feet,  and  making  the  greatest  bottom 
width  of  that  depth  where  it  would  not  interfere  with  the  stability  of  the  banks; 
2d,  cutting  off  bends  by  scraper  and  dredging ;  3d,  removing  stumps,  logs,  and  such 
overhanging  trees  that  might  interfere  with  navigation. 

On  October  26,  18^,  a  contract  was  entered  into  with  Capt.  J.  J.  Atkinson  for  the 
removal  of  certain  materials  estimated  approximately  as  follows :  75,000  cubic  yards 
of  earth  under  water,  at  28  cents  per  cubic  yard ;  earth-work  above  water,  12,500 

*  Subject  to  revision. 
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cabio  yards,  at  24  centtf  per  cnbic  yard  ^  sanken  logs,  3,000  cubic  feet,  at  6  cents  per 
cubic  foot;  overhanging  trees,  250  cubic  feet  more  or  less,  at  5  cents  per  cnbic  foot, 
and  the  removal  of  stumps  at  10  per  cent,  above  cost. 

On  December  6,  1H88,  active  operations  began  at  Bend  No.  2,  which  had  preTionsly 
been  cut  down  by  mule  teams  and  scrapers,  when  one  Osgood  dredge  and  derrick 
were  put  to  work  at  the  lower  end  of  the  bend,  with  the  derrick  on  the  bank.  This 
work  was  completed  February  12,  1889,  but  owin^  to  the  high  water  of  December, 
1888,  and  January,  1^89,  it  was  found  that  a  considerable  shoaling  had  taken  place 
over  the  point  dredged  ;  this  area  was  redredged,  and  the  work  completed  by  Febru- 
ary 25,  1889.  This  plant  was  then  moved  up  to  the  ''turning  point,"  at  Hooston,  the 
junction  of  the  White  Oak  and  Buffalo  bayous,  where  a  shoaling  from  2^  to  4  feet  had 
taken  place  during  the  high  water  of  Decemlier  and  January  which  seriously  inter- 
fered with  the  turning  of  the  barges  and  schooners  engaged  in  the  bayou  trade.  On 
March  28  an  extra  dredge  and  derrick  was  put  on  the  work,  and  after  the  comple- 
tion of  the  dredginff  at  the  ''turning  point ^'  both  plants  were  moved  down-stream 
and  removed  a  number  of  shoal  places,  also  taking  out  such  logs  and  stumps  that  in- 
terfered with  navigation,  besides  taking  out  the  nulls  of  two  steam-boats  that  were 
wrecked  in  1839  or  1840.  The  location  of  all  the  work  done  is  shown  on  the  reduced 
chart  (scale  TD^nnr)  acompanying.* 

At  the  present  writing  the  bayou  has  a  navigable  depth  of  9^  feet  with  a  bottom 
width  averaging  from  40  to  80  feet.  This  depth,  especially  at  the  "turning  point"  at 
Houston,  is  not  to  be  relied  on,  owioff  to  the  broken  condition  of  the  banks  on  the 
White  Oak  Bayou,  wliich  are  denuded  during  heavy  rains  and  freshets,  the  material 
of  which  is  carried  down  and  deposited  at  the  junction  of  the  two  bayous.  This  silt- 
ing up  at  the  ''  turning  point "  might  be  controlled  to  a  great  extent  by  a  systematic 
planting  of  Bermuda  grass  over  the  banks  of  the  upper  bayous.  Jn  connection  with 
the  above,  I  would  respectfully  call  your  attention  to  the  const^^nt  filling  taking 
place  below  the  natural  and  artificial  drains  that  empty  into  the  bayou.  This  filling 
might  be  controlled  to  a  certain  extent  if  bulkheads  were  built  at  their  mouths  to 
such  heiehts  as  would  check  the  rapid  fiow  of  the  drainage  water  and  cause  a  precipi- 
tation 01  a  greater  portion  of  the  sediment  carried  in  suspension  in  the  "  catch  basin" 
formed  by  tne  bulkheads.  . 

The  contractor  finding  that  he  could  not  complete  his  contract  within  the  time 
specified  (June  30,  1889),  applied  for  an  extension  of  thirty  days,  which  will  enable 
him  to  complete  the  work  under  the  present  appropriation. 

The  two  dredges  and  derricks  are  now  at  work  at  Bend  No.  3,  and  will  probably 
finish  by  the  15th  proximo. 

Amount  of  work  done  from  December,  1888,  to  July  1,  1889,  vix.: 

Material  under  water  dredged - cubic  yards..  48,104 

Material  above  water  dredged do....  282 

Scraper  work  at  bends  Nos.  3  and  4 do 5,6l6 

Logs  removed cubic  feet..  1,795 

Stumps  removed hours..  5O5 

•Removing  two  wrecks * ..do....  20v^ 

Removing  overhanging  trees cubic  feet..  1,509 

Very  respectfully,  your  obedient  servant, 

R.  B.  Taxfor, 
U.  8.  A$9istant  Engineer, 

To  MaJ.  O.  H.  Ernst, 

Corps  of  Engineers,  U.  S,  A. 


COMMERCIAL  STATISTICS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889. 

[Reported  by  Special  Agent  L.  F.  AUien,  of  HoaBton,  Tex.] 

The  principal  trade  of  Bufialo  Bayou  was  carried  on  by  the  Houston  Direct  Naviga- 
tion Company,  a  separate  statement  of  which  is  given  below.  In  addition  there  was 
considerable  traffic  maintained  by  small  vessels  as  follows,  viz :  It  was  carried  in 
thirty-eight  sloops  and  schooner^i  ranging  in  length  from  ^  to  80  feet,  draught  when 
loaded  3  to  6  feet,  with  tonnage  of  from  3  to  45  tons  each ;  one  tow-boat,  the  Justine, 
50  feet  long,  4  feet  draught,  and  tonnage 'of  9  tons ;  and  two  barges,  each  50  feet  long, 
4  feet  draught,  and  tonnage  of  25  tons.    They  made  735  t.ips  during  the  year,  371  sr« 

*  Chart  not  forwarded. 
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rivals  and  363  departares.    The  total  tonnage  of  veBseU  arriving  at  Houston  was  2,959 
tons,  and  of  vessels  departing  was  2,919  tons.    The  freight  carried  was  as  follows : 


Aztiole. 


nCPOBTB. 

Lumber Mfeet. 

Wood cords. 

Wator-mdoais nnmber. 

fish bunches. 

Oyatera barrels. 

GnveL MUld, and  shells do... 

Gtonend  merohaDdise 


Total. 


BXPOBTB. 


Qauitity. 


Geiiend  meroluuidiae . 


199 
430 
42,050 
150 
2,317 
680 


(notstated.)       8, 568.  SO 


Approjci 
matevalne. 


$6,480.00 

1,300.00 

4,000.00 

37:60 

3,460.50 

127.75 

10.074.05 


33,479.80 


Freight 
ohargos. 


$1,116.00 

410.  OO 

2,000.00 

32.50 

3, 071. 01 

40.00 

2,420.48 


0,089.94 


2,079.78 


6TATKMSMT  OF  THK  COMBCSBCB  OF  BUFFALO  BAYOU,  TEXAS,  CAKRIED  BY  THE  HOUSTON 
DIKSCT  KAVIGATION  COMPANY,  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  18^. 

[As  reported  by  L.  Megget,  esq.,  seoretary  of  the  company.  J 

The  fteight  was  carried  in  barges,  122  feet  to  173  feet  long,  5  feet  draught,  tonnage 
115  to  254  tons  each.  These  were  towed  by  tngs,  64  to  94  feet  long,  4  feet  G  inches  to  7 
feet  dranght,  tonnage  14  to  105  tons  each.  The  amount  and  value  of  freight  and 
freight  ohaiges  were  as  follows : 


Article. 


Gotten 

Cotton-seed,  cake,  and  meal. 

Coal 

Oils 

Kailroad  iron 

Parhigattxne 

Sblnglea 

General  merchandise 


Total 


Quantity, 
pounds. 


82,453,800 

2^  255, 920 

6, 912, 590 

452,100 

2, 240, 000 

60.000 

240,000 

226,800 


117, 820, 210 


Approximate 
value. 


$7, 420, 842. 00 

25, 255. 90 

17,281.50 

8,842.00 

67. 200. 00 

725.00 

1, 920. 00 

33,870.00 


7, 575, 336. 40 


Freight 

ChHTged. 


$70,319.91 

12, 672.  96 

3,086.43 

455.19 

750.00 

26.00 

87.37 

273.  G4 


87, 626. 60 


Total  value  of  trade  for  the  year,  approximately  : 

Carried  by  the  Houston  Direct  xfavigation  Company $7. 575, 336. 40 

Carried  by  other  parties 42,043.30 

Total- 7,617,379.70 


IMPBOVEMENT  OF  MOUTH  OP  BEAZOS  RIVER,  TEXAS. 

The  river  and  harbor  act  of  August  11, 1888^  having  omitted  this 
work  from  the  list  of  those  for  which  appropriations  were  made,  it  was 
inferred  that  Congress  had  abandoned  the  work,  and  I  was  authorized 
by  your  letter  of  May  7, 1889,  to  drop  it  from  the  list  of  those  under 
my  charge.  Nothing  was  done  during  the  year.  The  record  is  closed 
with  this  report   • 

Money  statement 

July  1,  ld88,  amount  available $16,651.57 

July  1, 1889,  amount  available 16,651.57. 
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V  6- 

IMPROVEMENT  OF  PASS  CAVALLO,  INLET  TO  MATAGORDA  BAY,  TEXAS. 

The  river  and  barbor  act  of  Aagust  11, 1888,  baving  omitted  this 
work  from  the  list  of  those  for  whi  -h  appropriations  were  made,  it  was 
inferred  that  Congress  bad  abandoned  the  work,  and  I  was  authorized 
by  your  letter  of  May  7, 1889,  to  drop  it  from  the  list  of  those  under 
my  charge.  Nothing  was  done  daring  the  year.  The  record  is  closed 
with  this  report. 

Manejf  statement 

Julyl,  1888,  amount  available |35,449.78 

July  1,  1889,  amount  available 35,449.7d 


V7. 

IMPROVEMENT   OF  ARANSAS    PASS  AND    BAY   UP   TO   ROCKPORT  AND 

CORPUS  CHRI8T1,  lEXAS. 

A  description  of  this  locality,  and  of  the  works  undertaken  for  its 
improvement,  was  given  in  my  last  annual  report.  At  the  date  of  that 
report  active  operations  in  the  field  were  suspended  for  want  of  funds. 
As  soon  as  practicable  after  the  passage  of  the  act  of  August  11, 1888, 
which  contained  an  appropriation  of  (100,000  for  this  improvement,  a 
new  contract  was  advertised  and  let  for  continuing  the  revetment  of 
the  head  of  Mustang  Island.  The  revetment,  consisting  of  a  layer  of 
riprap  about  18  inches  thick,  extending  from  the  bottom  of  the  channel 
to  high- water  mark,  had  been  placed  last  year  for  a  total  length  of  1,895 
feet,  of  which  1,280  feet  was  finished  and  615  feet  carried  up  from  the 
bottom  of  the  channel  only  to  low-water  mark.  The  work  this  year 
consisted  of  completing  this  unfinished  portion  and  extending  the  revet- 
ment  seaward  a  distance  of  830  feet.  Operations  were  resumed  in  Janu- 
ary, under  contract  with  Charles  Clark  &  Co.,  of  Oalveston,  and  were 
suspended  in  May,  the  revetment  having  been  completed  as  far  as  now 
appears  to  be  necessary  (see  sketch).  The  area  of  the  slope  covered  by 
the  new  work  is  30,948  square  yanls.  The  total  length  of  the  revet- 
ment is  2,725  feet.  It  has  thus  far  proved  thoroughly  efficient.  The 
work  was  under  the  local  supervision  of  Mr.  Gerald  Bagnall,  assistant 
engineer,  whose  report  is  hereto  appended,  giving  further  details. 

What  would  be  the  effect  of  holding  the  southerly  shore  of  Aransas 
Pass  by  an  efficient  revetment  and  leaving  the  northerly  shore  free  to 
advance,  except  for  the  action  of  the  tides,  has  been  a  question  about 
which  some  engineers  have  had  doubts.  Upon  the  completion  of  the 
work  in  May  several  cross- sections  of  the  gorge  were  carefully  measured 
and  a  comparison  was  made  with  the  survey  of  1887.  It  was  found  that 
the  northerly  shore-line  had  advanced  about  280  feet,  diminishing  by 
that  amount  the  surface  width  of  the  gorge,  but  it  had  been  accompanied 
by  a  deepening  which  left  the  area  of  cross-section  about  the  same.  It 
may  be  found  desirable  hereafter,  in  view  of  these  changes,  to  diminish 
the' interval  between  the  proposed  jetties. 

The  revetment  having  be§n  completed  the  work  was  suspended,  leav- 
ing an  unexpended  balance  of  funds  of  something  over  $40,000,    This 


7larh  fxt 


APPENDIX  V — ^REPORT  OP  MAJOR  ERKST.       1565 

Bum  is  not  safficieut  to  justify  beglDning  the  coustructioo  of  a  jetty.  In 
their  report  of  July  19,  1887,  the  Board  of  Engineers  gave  it  as  their 
opinion  that  the  sum  of  (500,000  should  be  available  before  jetty  work 
should  be  begun.  I  beg  ]eave  to  join  in  that  opinion.  The  sum  esti- 
mated for  continuing  the  work  during  the  year  ending  June  30, 1891,  is 
$500,000,  with  which,  together  with  the  unexpended  balance,  it  is  pro- 
posed to  begin  the  work  of  building  up  the  shore  end  of  the  old  south 
jetty  and  extending  it  seaward  upon  the  lines  indicated  in  my  annual 
report  of  1887. 

A  special  agent  was  employed  during  the  year  at  Corpus  Ghristi  and 
another  at  B^kport,  who  kept  a  daily  record  of  all  incoming  and  out- 
going trade«  The  commercial  statistics  of  Aransas  Pass  compiled 
from  these  records,  and  also  the  statement  of  the  collector  of  the  pore 
at  Corpus  Ghristi,  are  hereto  appended. 

The  original  estimated  cost  of  this  work  as  revised  in  1887  is |2, 052, 543. 72 

The  aggregate  amonnt  appropriate«l  to  Jaly  1,  1889,  is 581, 250. 00 

The  amoant  expended,  inclnding  ontstanding  liabilities,  is 536, 930. 41 

In  addition  to  this  (contributed  in  1883  by  citizens  of  Bockport  and 
Corpus  Ghristi)  there  was  expended  the  sum  of  (9,938.93« 

The  work  is  located  in  the  collection  district  of  Corpus  Christ!,  Tex.  The  nearest 
light-honse  is  upon  Harbor  Island,  jost  inside  the  entrance.  The  amoant  of  rerenne 
collected  at  the  port  of  Corpns  Cnristi  during  the  fiscal  year  ending  June  30,  18S9f 
was  |7;j.30. 

Money  statement. 

July  1, 1888,  amount  available 12,182.20 

Amoant  appropriated  by  act  of  August  11,  1888 100,000.00 

102, 162. 20 

July  1,1889.  amoant  expended  daring  fiscal  year,  exclnalYe 

of  liabilities  outstanding  July  1, 18b8 |57,231.11 

Jaly  1, 1889,  outstanding  luibilities 631.50 

57, 862, 61 

July  1, 1889,  balance  available 44,319.59 

f  Amount  (estimated)  required  for  completion  of  existing  project ......  1, 471, 293. 72 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
.30,1891... 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


AhgtroGt  of  proposaU  for  proiecHng  the  shore  of  Aransas  Pass,  Texas,  from  erosion,  re- 
ceived in  response  to  advertisement  dated  September  10,  1888,  and  opened  October  10, 1888, 
at  Galveston,  Tex,,  bjf  MaJ,  O.  JI,  Ernst,  Corps  of  Engineers, 

[18.000  cubic  yards  riprap.] 


Ko. 


1 
2 


Name  and  address  of  bidder. 


Cbarlee  Clarke  ft  Co.,  Oalveeton,  Tex. 
A.  M. Shannon  ft  Co.,  Galveston,  Tex.. 


Per  onbic 
yard. 


12.90 
8.10 


Amonnt. 


$63,820 
»,800 


No.  1  lowest.    Acceptance  reooBunended. 
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RBPORT  OF  MR.  OKRALD  BAGNALL,  ABSIBrtAXT  BNOnOOBR. 

Oalyrston,  Tbx.,  June  15»  1889. 

Sir  :  I  have  the  honor  to  make  the  following  report  of  operations  for  the  '<  improre- 
ment  of  AranBas  Pass  and  Bay  np  to  Rookport  and  Corpus  Christi,  Tex.,"  which 
have  heen  carried  on  during  the  fiscal  year  ending  Jane  30,  1889. 

The  work  projected  and  carried  out  was  the  completion  to  hich-water  mark  of  that 
part  of  the  protection  of  Mustang  Island  which  was  begun  in  1887  and  suspended  in 
1888  on  accoant  of  want  of  funds,  and  the  extension  of  the  protection  830  feet  &rther 
towards  the  Qulf. 

The  same  methods  were  used  as  last  year,  the  bank  being  covered  with  a  layer  of 
riprap  18  feet  thick  from  near  the  bottom  of  the  channel  to  high-water  mark,  except 
for  about  200  feet  at  the  Gulf  end,  where  it  was  commenced  in  24  feet  of  water. 

The  accompanying  sketches*  show :  The  progress  of  the  work  (Plate  I) ;  compara- 
tive cross-sections  of  revetment  (Plate  II) ;  comparative  cross-sections  of  the  gorge, 
1^187  and  1889  (Plate  lU) ;  protile  of  St.  Joseph's  Island  (Plate  IV). 

In  accordance  with  your  instructions  dated  January  3,  1889, 1  proceeded  to  Aran- 
sas Pass  on  January  8  and  made  preparations  for  commencing  work.  An  examina- 
tion of  the  revetment  placed  last  year  was  made  and  it  was  foand  to  be  in  good  oon- 
dition,  no  apparent  settlement  having  taken  place. 

The  shore  of  Mustang  Island  was  found  to  have  built  up  considerably  except  oppo- 
site groin  No.  5.  A  large  quantity  of  sand  had  accumulated  behind  the  artificial 
shore-line  between  spars  Nos.  1  and  2,  and  as  this  continues  to  increase  it  can  be  but 
a  comparatively  short  time  before  the  basin  which  was  created  there  by  the  oonatruo- 
tionof  the  artificial  shore-line  must  be  filled  up  to  the  level  of  the  adjacent  shore. 
No  perceptible  change,  however,  was  found  to  have  taken  place  immedtately  behind 
that  part  of  the  artificial  shore-line  west  of  spur  No.  1^  but  there  has  been  seme 
accretion  to  the  shore  of  Turtle  Cove  in  that  vicinity. 

The  shore  of  St.  Joseph's  Island  was  found  to  have  advanced  about  280  feet  at  the 
point  since  1887,  while  the  cross-section  area  of  the  gorge  has  remained  practically  the 
same. 


1887 
1887 
1887 
1880 
18^9 
1889 


No.  of  croflB' 
■ecticHi. 


1 
2 
8 
1 
2 
8 


SarfiMM 
width. 

Area. 

Feet 

Squan/eeL 

1.785 

19,24< 

1,766 

17,416 

1,900 

18,000 

1,804 

18,624 

1,482 

17,791 

1,764 

18,208 

Location 
on  lino. 


AB. 

CD. 
SF. 
AB. 
CD. 
EF. 


The  first  load  of  stone  was  delivered  at  the  works  on  January  16  and  the  last  on 
May  23.  During  that  period  much  delay  was  occasioned  b^  the  heavy  rainfall,  which 
caused  a  succession  of  washouts  on  the  railroad  over  which  the  stone  had  to  be  car- 
ried, so  that  the  contract'Ors,  Messrs.  Charles  Clarke  A,  Co.,  were  obliged  to  ask  for 
an  extension  of  time  of  forty-five  days  from  March  31,  and  again  for  a  second  exten- 
sion to  June  15,  both  of  which  were  granted. 

The  contractors  had  a  well-eqnipped  plant  on  the  ground  consisting  of  one  tow- 
boat,  three  barges,  and  one  schooner,  and  were  able  to  deUver  and  place  the  stone  as 
fost  as  they  received  it,  notwithstanding  the  long  tow  from  Corpus  Christi.  They 
were  allowed  the  use  of  the  large  Government  building,  provided  they  agreed  to 
make  such  repairs  as  were  reqnired  of  them,  which  terms  they  accepted. 

The  method  of  placing  the  stone  was  as  follows :  Beginning  at  the  foot  of  the  slope 
the  protection  was  placed  in  convenient  sections  in  towards  the  shore.  About  half 
the  load  having  been  placed  in  this  manner,  the  barge  would  be  floated  into  shoal 
water  and  beginning  at  the  shore  end  the  balance  or  the  load  placed  working  out. 
The  width  of  the  sections  was  equal  to  the  len^h  of  the  load  on  the  barge. 

The  means  adopted  to  secure  an  equal  distribution  of  the  stone  was  bv  the  use  of 
ranges  in  conjunction  with  sextant  angles.  The  ends  of  the  load  being  kept  on  the 
line  of  the  ranges,  the  barge  was  moved  5  feet  at  a  time  by  means  of  sextant  angles, 
and  an  amount  of  stone  sumoient  to  cover  that  width  thrown  off  at  each  move.  By 
using  the  angle  contained  between  the  line  of  the  ranges  and  some  distant  station  on 
the  transit  line,  only  one  angle  was  necessary  for  each  location,  and  this  being  large, 
great  accuracy  could  be  obtained  in  determining  the  distance  to  move  the  barge. 

An  examination  of  the  work  was  made  by  a  submarine  diver,  commencing  April  7 
and  ending  May  24,  1889.  During  this  period  ho  examined  the  revetment  oetweeu 
stations  17  and  26  of  the  transit  line.    He  reported  the  ground  well  covered,  and 

*  Plates  S,  3,  and  4  not  forwarded. 
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brought  up  a  niimbeT  of  samples  of  the  stone  placed  this  year  and  last.  An  examina- 
tion of  these  showed  that  in  two  months  rock  will  become  completely  covered  with 
barnacles,  and  that  iii  twelve  montifas  they  may  become  covered  with  oysters.  A 
small  20  feet  by  50  feet  barge  was  nsed  for  diving  operations. 

A  tide-house  was  erected  near  the  west  end  of  the  artificial  shore-line  and  an  auto- 
matic tide-gan^e  placed  in  it. 

At  the  end  of  the  season  a  considerable  deposit  of  sand  had  accumulated  on  the  re- 
vetment while  the  interstices  throughout  were  filled.  During  tlie  progress  of  tbe  work 
it  was  found  that  as  the  stone  was  placed  an  accretion  would  almost  immediately 
take  place  to  the  east  and  northeast  of  it,  causing  much  irregularity  in  the  slope. 

Some  beach  grass  planted  on  the  flat  which  extends  across  the  head  of  Mustang 
Island  promises  to  be  a  success ;  it  was  transplanted  from  other  points  on  the  island, 
and  is  not  only  in  a  healthy  condition  but  is  spreading  rapidly  and  has  already  com- 
menced to  accumulate  sand.  Only  a  small  proportion  of  these  plants  died,  but  as  the 
season  was  unusually  propitious  on  account  of  the  heavy  rainfall  it  would  be  prema- 
ture to  draw  conclusions  as  to  the  probability  of  making  it  a  success  under  ordinary 
conditions. 

The  personnel  of  (Government  employes  remained  substantially  the  same  as  last 
year. 

A  transit  line  was  established  on  St.  Joseph's  Island,  beginning  at  the  point  and 
extending  up  to  near  Aransas  Wharf.  A  line  of  levels  run  over  this  showed  the  mini- 
mum elevation  above  the  plane  of  M.  L.  T.  to  be  2.8  feet. 

The  following  is  a  summary  of  the  material  placed : 

SUMMARY. 

Riprap  expended cubic  yards..     15,988.87 

Riprap  remaining  on  hand do....  148.32 

Superficial  feet  of  slope  covered 278,531. 

Length  of  spur  (No.  3) feet..  205. 

Cubic  yards  in  revetment  proper *I5,  b85. 05 

Cubic  yards  in  spur  No.  3 103.82 

There  was  delivered,  besides,  4.^.63  cubic  yards  of  stone,  which  was  rejected  on 
aooount  of  its  inferior  quality. 

Very  respectfully,  your  obedient  servant,  Gerald  Baonall, 

U,  S,  AsHstant  Engineer. 
Bf%J.  O.  H.  Ernst, 

Ckn-ps  of  EngineerM,  U,  8,  A, 


commbrcial  statistics  for  thr  fiscal  tbar  ending  junb  30,  1889. 

[Reported  by  Special  Agent  Thomaa  Allen,  of  Corpna  Christi,  Tex.,  and  Special  Agent  John  MoBrido, 

of  Bockport,  Tex.] 

CORPUS  CHRISTI,  TEXAS. 

The  trade  of  Corpus  Christi  was  carried  by  twenty-seven  schooners  having  a  length 
on  deck  from  51  to  99  feet,  draugtit  when  loaded  of  from  4  feot  6  inches  to  7  feet,  and 
a  tonnage  of  from  18  to  81  tons.  They  made  237  trips  during  the  year.  119  arrivals, 
and  118  departures.  The  total  tonnage  of  vessels  arriving  was  4,718  tons,  and  of  ves- 
sels departing,  4,681  tons.  The  freight  was  principally  lumber  from  Lalte  Cliarles, 
and  bones,  cotton,  hides,  and  wool  to  Galveston,  as  follows : 


Aztlolea. 


Coal tona.. 

Lnmber Mfeet.. 

Bhlnglfla M... 


Total. 


Bonea v -tons. 

Cotton • •* bales. 

tons. 


Hides 
Wool. 
Stone. 


do 
do 


Total. 


Quantity. 


558 
4.274 
1,180 


48 
243 
130 

66 
490 


Approxi- 
mate value. 


$4,044.23 

66.525.96 

4,300.00 


74, 870. 19 

384.00 

1, 062L  00 

21, 441. 98 

18,451.03 

1,470.00 


42.809.01 


Freif^ht 
ohargea. 


$1,428.00 

23.506.49 

632.00 


25,586.49 

101.00 
78.50 
260.92 
131.87 
737.00 


1, 30a  79 


Total  value  of  trade  for  the  year,  approximately,  $117,679.20. 


•This  iDoludes  about  300  yards  expended  in  increasing  height  of  shore  end. 


1568  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

ROCKPORT,  TBXA8. 

Tht)  trade  of  Rockport  wan  carried  liy  the  steamer  Morgan  City^  219  feet  long,  8  feet 

3  iDohes  draught,  having  a  tonnage  of  537  tons.    She  arrived  and  departed  fonr  times 

^during  the  months  of  July  and  August,  1888,  hnfc  made  no  other  trips  during  the  re* 

tnainder  of  the  fiscal  year.    Seven  schooners,  having  a  length  on  deck  of  from  60  to  68 

feet,  draught  when  loaded  of  from  4  feet  6  inches  to  6  feet,  and  a  tonnage  of  from  18 

to  55  tons,  visited  the  port  between  July  and  November,  1888,  but  only  three  vessels 

arrived  and  departed  during  Che  last  seven  months  of  the  fiscal  year.    The  freight  was 

as  follows: 

IMPORTS. 


> 

Articles. 

Quantity. 

Approxi- 
mate valoe. 

Freight 
chargea* 

General  merohandlee 

JMurelH.. 

1.000 
471 
650 

$5,569.00 
4.588.70 
1,024.50 

9792.51 

t/amber 

K.feet.. 

SL374.20 

Shingles 

863.50 

Total 

11,704.20 

3, 529. 21 

No  exports. 

Total  value  of  trade  for  the  year,  approximately,  $11,764.20. 


LETTER  FROM  CHARLES  F.  BAILET,  ESQ.,  COIXBCTOR  OF  THE  PORT. 

CnsTOM-HousB,  Corpus  Christi,  Tex., 

Collectar'9  Office,  July  15,  1889. 

8ut:  Referring  to  your  letter  of  the  1st  instant,  I  have  the  honor  to  state,  lst>  |72.30 
was  the  amount  of  revenue  collected  at  Corpus  Christi  and  Rockport  during  the 
fiscal  year  ending  June  30,  1889 ;  2d,  there  were  no  entrances  or  clearances  of  vessels 
required  by  law  to  report;  3d,  $23,561.76  was  the  amount  of  revenue  collected  in 
the  district  of  Corpus  Christi  during  the  said  fiscal  year. 
Very  respectfully, 

Charles  F.  Bailet, 
O.  H.  Ernst,  ColUcUMr. 

M(0or  qf  Engineen, 


V  8, 

IMPROVEMENT  OP  HARBOR  AT  BRA^Od  SANTIAGO,  TEXAS. 

The  river  and  harbor  act  of  August  11, 1888,  contained  an  api>ro* 
priation  of  $25,000  for  continuing  the  improvement  during  the  fiscal 
year  ending  June  30, 1880.  In  my  annual  report  of  1887,  upon  which 
this  appropriation  presumably  was  bused,  I  stated  that  a  survey  of  the 
locality  was  in  progress;  that  no  careful  estimate  of  funds  could  be 
prepared  in  advance  of  its  completion ;  that  it  was  certain  that  the  esti- 
mates contained  in  the  previous  annual  report  by  my  predecessor  wore 
not  excessive,  and  that  in  order  that  the  work  might  not  be  left  unpro- 
vided for  I  renewed  the  estimate  of  the  previous  year  for  its  continua- 
tion durin  g  the  present  fiscal  year.  That  estimate  was  $200,000.  I  had 
not  at  that  time  given  the  work  the  careful  study  which  it  required,  the 
data  for  which  had  not  been  obtained,  but  the  regular  period  for  send- 
ing in  the  estimates  having  arrived,  theaction  just  mentioned  was  taken 
as  the  best  that  could  be  done  under  the  circumstances. 

The  survey  was  soon  afterwards  completed  and  showed  among  other 
things  that  the  works  heretofore  constructed,  which  were  begun  in  the 
spring  of  1882,  and  last  suspended  in  the  autumn  of  1884,  had  practi- 
cally disappeared.  If  the  improvement  were  resumed  it  must  begin 
afresh  at  the  beginning.  A  new  method  of  construction  must  be  em- 
ployed, and  the  estimate  of  cost  largely  increased.  The  funds  then 
available,  appropriated  by  the  act  of  August  6, 1886,  were  not  sufficient 
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to  justify  beginniDg  the  work,  aud  it  was  not  began.  The  balance  of 
those  funds  remaining  unexpended  August  1, 1888,  was  $33,904.77, 
which,  added  to  the  appropriation  of  August  11,  1888,  made  a  total 
amount  available  for  work  this  year  of  $58,904.77.  The  amount  re- 
quired to  construct  the  works  was  estimated  at  not  less  than  (1,130,000. 
That  is,  only  about  5  per  cent,  of  the  total  cost  was  then  available. 
There  was  no  way  known  to  me  in  which  the  sum  of  (59,000  could  be 
expended  upon  the  work  without  wasting  a  large  part  of  it.  If  it  were 
applied  to  the  actual  partial  construction  of  a  jetty  it  might  bp  wholly 
lost.  If  it  were  applied  to  the  purchase  of  material  to  be  stored  at  some 
point  beyond  the  reach  of  the  sea,  there  would  be  the  expense  of  re- 
handling  the  material  which  would  be  a  great  waste.  It  was  accord- 
ingly decided  to  hold  the  funds  in  reserve  until  further  instructions 
from  Congress  could  be  received,  given  in  the  light  of  my  special  report 
of  September  29, 1887,  and  the  report  of  the  Board  of  Engineers  for 
fortifications  and  river  and  harbor  improvements,  dated  November  11, 
1887,  both  of  which  are  to  be  found  with  my  last  annual  report.  The 
record  of  commercial  statistics,  however,  being  inexpensive,  and  being 
of  interest  and  value  whether  the  works  were  to  be  executed  or  not, 
was  continued.  A  statement  of  the  trade  of  the  port  compiled  from 
this  record  is  hereto  appended. 

Upon  the  subject  of  the  estimate  of  funds  required  for  the  future 
prosecution  of  the  work,  I  beg  leave  to  repeat  my  remarks  of  last  year : 

EzperioDce  here,  as  well  as  elsewhere  upon  the  Texas  coast,  has  shown  that  it  is 
useless  to  beein  the  struggle  with  contending  forces  involved  in  building  a  pier  out 
into  the  Gulf  of  Mexico  with  inadequate  means.  It  may  even  happen,  as  it  has  at 
Piiss  Cavallo,  that  after  several  years  not  only  no  progress  will  have  been  made,  but 
the  site  of  the  work  will  have  been  so  iigured  that  it  will  be  cheaper  to  abandon  it 
and  choose  another  one. 

The  estimate  submitted  for  carrying  on  the  work  during  the  fiscal  year  ending  Jnno 
30,  1^1,  is  (600,000,  with  which  it  is  proposed  to  begin  the  construction  of  the  south 
jetty.  It  is  based  upon  the  engineering  necessities  of  the  case,  and  not  upon  Ibe 
present  or  prospective  importance  of  the  port.  It  is  submitted  as  a  compliance  with 
law,  and  not  as  an  averment  that  the  interests  to  be  benefitted  by  it  will  justify  tlio 
expenditure.  To  begin  the  work  with  less  than  this  will  subject  the  Uuited  States 
to  losses,  the  amount  of  which  will  increase  with  the  degree  of  depurtnie  from  the 
adequate  sum  mentioned,  until  a  point  will  be  reached  where  the  entire  sum  will 
prove  a  total  loss. 

If  this  or  some  other  similar  sum  can  not  now  be  allotted  to  tbis  locality,  I  venture 
to  suggest  that  the  improvement  be  deferi'ed  until  the  funds  which  can  be  devoted  to 
it  are  sufficient  to  offer  a  reasonable  hope  of  its  being  prosecuted  with  success. 

Original  estimated  cost  of  the  work  as  revised  in  18fiS $1, 318, 590. 23 

Aggregate  amonnt  appropriated  to  July  1,  1889 247, 500. 00 

Amount  expended,  including  outstandiog  liabilities 188, 650. 23 

In  addition  there  was  appropriated  i-n  1878  $6,000,  which  was  applied  to  removing 
a  wreck. 

The  work  is  located  in  the  collection  district  of  Brownsvillo.  The  nearest  light- 
house is  the  Brazos  Santiago  light-house  on  Padre  Island.  The  amount  of  revcune 
collected  at  the  port  of  Brownsville  during  the  fiscal  year  ending  June  30,  188),  was 
|20,33S.86. 

Money  statement. 

July  1, 1888,  amonnt  available f33,909.77 

Amount  appropriated  by  act  of  August  11,  1888 25,000.00 

58, 909. 77 
July  1,  1889,  amonnt  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1888 $55.00 

July  1,  1889,  outstanding  liabilities 5. 00 

60. 00 

July  1,  1889,  balance  available 58,849.77 
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{  Amount  (estimated)  reqaiied  for  oompletioo  of  exitting  project $I|  07 1 ,  090. 23 
Amoant  that  eaa  be  profitably  expended  in  fiecal  year  ending  Jane 
30,1891 600,000.00 
Submitted  in  compliance  with  reqniremente  of  eeotion»2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMXBCIAL  BTATISTXCS  FOR  THX  VISCAL  TXAB  XHDINO  JXTHX  30,  1889. 
[Beported  by  Bpeoial  Agoxt  B.  J.  Kenedy,  of  iMbel,  Tex.] 

The  trade  of  Brazos  Santiago  was  carried  in  two  steamers,  the  Aran$a9f  241  feet 
long,  10  feet  dranght,  having  a  tonnage  of  678.73  tons,  and  the  Morgan  Citst.  219  feet 
loDg,  10  feet  draoj^t,  having  a  tonnage,  537  tons.  Also  12  schooners,  38  tu  76  feet  long, 
2  feet  to  5  feet  9  inches  draaght,  having  a  tonnage  ranging  from  12  to  69  tons.  These 
vessels  ply  between  Brazos  Santiago  and  Morgan  City,  Lake  Charles  and  Galveston, 
and  made  ir>8  trips  daring  the  year,  80  arrivals  and  78  departures,  those  arriving 
having  a  total  tonnage  of  &,168  tons  and  those  departing  having- a  total  Konnage  of 
23J51  tons. 

Besides  these,  one  bark,  the  Le  Coq,  180  feet  long,  10  feet  draaght,  and  tonnage  of  180 
tons,  made  one  trip  from  Bordeaax^  France,  bringing  a  cargo  of  oranges,  wines,  and 
liqnors,  and  departed  for  Taxpan,  Mexico,  with  ballast. 

The  fireight  carried  was  as  follows : 


▲rtiolM. 


na*OBTB. 

Goaeral  merohsndise torn. 

Lumber Mfeet. 

SbiDglee M.. 

Oraoges number. 

Winee  and  liquors 

T«itsl 


BXrOBTB. 


Bones. 


.tons. 


Com bushels.. 

Hides,  skins,  and  woid tons.. 

Hay do  .. 

Seedeotton do  .. 


'•^*"     •y*  maiAvmlni 


10.000 

1.709 

920 

17,000 

94 


678 

8.4M 

8,060 

29 

180 


Total 


matOTalne. 


|fi8S,1i(L00 
3H,911.40 
3.477.00 
365.00 
11.500.00 


639,421.40 


8,349.00 

1,355.40 

163,700.00 

340.00 

7,150  00 


180,894.40 


Freifflit 
obai^ges. 


$51,628.66 

12,244.80 

921.00 

100.00 

500.00 

65,388w86 


1,404.77 

436.10 

10,427.06 

170.00 

314.00 


12.751.89 


Total  valne  of  trade  for  the  year,  approximately,  $820,315.80. 


UBTTBR  FROM  D.  M.  BBOWIT,  ESQ.,   8PBCIAL   DRPUTY    COLLECTOR  OF  THE    PORT    OF 

BROWNSVILLE,  TEXAS. 

CusTOM-HousE,  Brownsville,  Tex., 

Collector' 8  Office,  July  19,  1889. 

Sir  :  In  answer  to  your  communication  under  date  of  July  1,  1889,  would  heg  to 
state,  as  follows : 

The  revenue  collected  in  this  district,  for  the  fiscal  year  ending  June  30,  1889, 
auiounts  to  $50,811.07. 

The  number,  tonuaee,  and  character  of  the  vessels  which  entered  and  cleared  in 
this  district  during  the  same  period  are  the  following :  American  vessels  entered :  5 
steam,  tonnage  495  tons ;  1  sail,  tonnsge  69  tons ;  American  vessels  cleared :  5  steam, 
tonnage  495  tons.  Foreign  vessels  entered :  Bteam  1,  sail  1,  tonnage  281  tons;  for- 
eign vessels  cleared :  Steam  1,  sail  1,  tonnage  281  tons. 
Bespectfully, 

D.  M.  Brown, 
/^p$cial  D^uty  Collector. 
O.  H.  £rn8T, 

Jfq^  of  MnghM$r§. 
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TBUEORAM  FROM  J,   J.  COCKK,  BSQ.,  COLLBCTOR  OF  THE  PORT. 

Brownsville,  Tex.,  July  25,  1889. 

AmoQnt  collected  at  the  port  of  BrowDsville  for  flecal  year  ending  Jane  30  was 
120,338.86. 

J.  J.  Cocke, 

Cfelleotar, 
O.  H.  Ernst, 

U,  8.  EngUteer. 


Vg. 

preliminabt  examination  of  the  rio  grande  river  from  embu- 

do,  new  mexico,  to  el  paso,  texas. 

United  States  Enchnebr  Office, 

Oalveston^  Tex.^  January  19, 1889. 

Sib  :  I  liftve  the  honor  to  report  that  nnder  the  inRtrnctions  coiitained 
in  your  circular  letter  of  August  28, 1888,  a  prelimiDary  examiuation 
has  been  made  of  the  Bio  Grande  Eiver  from  Embndo  to  £1  Paso,  Texas. 
It  was  made  by  my  assistant,  Mr.  Gerald  Bagnall,  aided  by  Mr.  W.  E.  An- 
gier,  assistant  engineer.  Mr.  Bagnall's  report,  illustrated  with  sketches 
of  typical  portions  of  the  river,  is  herewith  transmitted. 

The  total  distance  by  river  from  Embudo  to  El  Paso  is  about  517 
miles,  the  stream  flowing  alternately  through  valleys  and  canons.  There 
is  considerable  variation  in  the  character  of  the  stream,  which  is  de- 
scribed in  detail  in  Mr.  BagnalPs  report.  A  general  sammary  is  here 
given.  Of  the  total  distance,  34  miles  is  through  canon,  89  miles 
through  open  cafion  widening  at  intervals  into  small  valleys,  and  394 
miles  through  open  valleys.  Through  the  canons  the  course  of  the 
stream  is  very  tortuous,  the  banks  are  stable  and  the  current  is  swift, 
iM&eoming  at  high  water  torrential.  Through  the  valleys  above  San 
Felipe,  which  is  about  83  miles  below  Embudo,  the  banks  are  rocky 
and  stable.  Through  the  valleys  below  San  Felipe  the  banks  are  un- 
stable, being  composed  of  a  light  sandy  soil,  and  here  the  river  is  con- 
stantly changing  its  course. 

The  distance  between  banks  varies  from  .40  to  800  feet. 

The  channel  depth  at  low  water  varies  from  1  to  7  feet,  except  over 
rapids,  where  it  is  from  6  to  12  inches. 

The  range  between  low  and  high  water  varies  from  about  3  feet  in 
some  parts  to  about  8  or  10  feet  in  others. 

The  height  of  the  banks  in  the  valleys  is  generally  from  about  2  to 
about  6  feet. 

The  slope  of  the  stream  varies  from  about  4  feet-to  the  mile  in  the 
valleys,  to  about  62  feet  to  the  mile  in  White  Eock  Canon. 

The  low-water  discharge  at  Embudo  is  about  480  cubic  feet  per 
second.  At  El  Paso,  at  the  lowest  stage,  the  water  ceases  to  flow,  and 
except  in  detached  pools  the  bed  becomes  entirely  dry.  The  diminu- 
tion in  the  low  water  volume  in  the  lower  portion  of  the  stream  is 
probably  due  to  evaporation  and  to  the  abstraction  of  portions  of  it  for 
irrigation  purposes. 

The  obstructions  to  navigation  consist  of  rapids,  shoals,  sharp  bends, 
bowlders,  and  bridges.  In  the  first  83  miles  below  Embudo  rocky 
rapids  occur  at  intervals  of  about  800  feet,  being  still  more  frequent  in 
the  portion  which  flows  through  White  Eock  Ca&on.  Lower  down, 
shoals,  though  less  frequent,  are  of  constant  recurrence.    Over  one  hun- 
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dred  and  eighty-five  sharp  bends  are  enamerated.  There  are  ten 
bridges,  besides  the  two  at  £1  Paso,  several  of  them  being  pile-bridges. 
One  stone  dam  crosses  the  river.    There  are  also  a  few  snags. 

The  stream  is  not  now  navigable,  and  it  can  not  be  made  so  by  aa 
open  channel  improvement  ^  accurate  survey  and  hydrometric  ob- 
servations would  be  necessary  to  determine  positively  whether  an  im- 
provement by  locks  and  dams  could  be  made  or  not,  but  the  heavy  fall 
of  the  river,  the  lowness  of  its  banks,  and  the  small  discharge  do  not 
encourage  the  belief  that  such  improvement  would  be  financially,  eveu 
if  physically,  practicable.  Certainly  there  is  no  public  interest  which 
would  justify  the  expenditure  of  the  many  millions  of  dollars  which 
such  an  improvement  would  involve.  The  irrigation  of  the  valley  is  a 
matter  in  which  the  inhabitants  are  now  deeply  interested,  while  the 
possible  navigation  of  the  river  receives  little  or  no  attention  from 
them.  Any  scheme  which  would  militate  against  the  withdrawal  of 
water  for  irrigation  purposes  would  not  be  received  with  favor.  They 
are  provided  with  good  railway  facilities.  In  my  judgment,  the  stream 
is  not  worthy  of  improvement  by  the  Qeneral  Government. 
Very  respectfully,  your  obedient  servant, 

O.  H.  EbnsT) 
Jlfo/or  of  Eiiffineers. 

The  Chief  of  Enoikeers,  XJ.  S.  A. 


rxpobt  of  assistaio'  snginebr  gerald  bagnaix. 

Unitbo  Statbs  Enqinkrr  Ofkick, 

Galve$ton,  Tex.,  Januarg :{,  1H89. 

BiR :  I  have  the  honor  to  make  the  following  report  of  the  examination  of  the  Rio 
Grande  River  from  Embudo,  New  Mexico,  to  El  Paso,  Texas,  made  in  accordance  with 
instractions  received  in  yoor  letter  of  October  l*i,  1888. 

I  left  Galveston  October  19,  accompanied  by  Mr.  W.  E.  Angier,  assistant  engineer, 
and  one  oarsman,  and  arrived  at  Santa  F€,  N.  Mex.,  October  23. 

Having  purchased  eleven  burros,  with  the  necessary  camp  and  mess  ontfit,  hired 
two  ponies,  and  engaged  the  services  of  a  guide,  a  cook,  and  two  paekers,  we  started 
from  Santa  F6  for  Embudo  by  road  October  26,  taking  with  ns  a  portable  canvas 
boat,  and  arrived  there  the  night  of  October  29.       r. 

On  the  following  day  I  commenced  the  examination  of  the  river,  which  occupied 
till  the  14th  of  December,  when  we  arrived  at  El  Paso.  Here  I  sold  the  outfit  at 
public  auction,  paid  off  the  men  engaged  at  Santa  ¥6,  and  retamed  to  Galveston,  ar* 
riviug  there  on  December  18. 

The  total  time  occupied  by  this  reconnaissance  was  two  months,  of  which  we  were 
engaged  forty- five  days  in  making  the  examination  from  Embuao  to  El  Paso.  Of 
these  forty-five  days,  deducting  Sundays  and  stormy  weather,  thirty-lour  were  work- 
ing days. 

The  total  estimated  length  of  river  examined  was  517  miles,  making  «n  average  of 
15  miles  for  each  working  day.  The  actual  length  of  river  examined  daily  vari<Hl 
from  7  to  30  miles,  according  to  the  condition  of  the  roads  and  the  depth  of  water  in 
the  river. 

Up  to  November  28,  when  the  river  rose  about  half  a  foot,  traveling  by  boat  was 
very  difiScnlt  on  account  of  the  constant  dividing  and  consequent  shoaling  of  the 
channel.  With  the  exception  of  one  day  above  White  Rock  Cafion  we  used  the  boat 
over  the  entire  route  and  found  it  invaluable. 

A  compass  line  was  run,  distances  estimated,  and  the  river  sketched  as  we  ad- 
vanced. 

The  Rio  Grande  from  Embudo  to  £1  Paso  flows  alternately  through  cafions  and 
valleys.  The  estimated  length  of  the  low-water  channel  is  about  517  miles;  of  this 
34  miles  is  through  cation,  b\)  niilt-s  through  open  ca&on,  widening  at  intervals  into 
small  valleys,  and  394  niileH  through  open  valleys. 

Through  the  caQens  the  course  of  the  river  is  tortuous  and  has  many  sharp  bsnda. 
The  banks  ax%  stable  and  the  current  swift. 
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Through  the  yalleys  above  San  Felipe  the  conne  of  the  river  is  tortnons,  the  banks 
stable  to  height  of  from  2  feet  to  4  feet  above  the  lowest  stage,  and  the  width  of  the 
channel  in  ordinary  high  staees  permanent. 

In  the  valleys  below  San  f%lipe  the  river  flows  through  a  channel  of  the  most  nn- 
stable  character,  the  banks  and  the  bed  being  composed  of  a  light  sandy  soil^the 
latter  in  many  places  of  a  qnicksand  character.  The  river  is  therefore  constantly 
changing  its  channel  and  in  high  stages  frequently  scours  out  a  new  one  at  a  consid- 
irable  distance  from  the  old. 

A  noted  instance  of  this  is  to  be  seen  at  Mesilla.  The  river  formerly  ran  east  of 
that  town,  it  now  flows  2  miles  to  the  west.  This  change  was  caused  by  an  irrigat  i  ng 
ditch,  which  dm  ing  a  very  high  stage  of  the  river  scoured  ont  to  such  an  extent  that 
it  carried  the  entire  stream  from  its  old  channel. 

To  aid  in  my  desoription  I  shall  take  the  river  by  divisions,  accompanying  each  by 
one  or  two  sketches  of  portions  of  that  division  showing  its  physical  characteristics. 

The  plates  inclosed  are  as  follows : 

Plate  No.  1,  sketch  of  the  Eio  Grande  from  Embndo  to  £1  Paso,  showing  the  loca- 
tion of  the  divisions. 

Plate  No.  2,  sketch  of  division  No.  1. 

Plate  No.  3,  sketch  of  part  of  division  of  No.  2. 

Plate  No.  4,  sketch  of  part  of  division  No.  3. 

Plates  Nos.  5  and  6,  sketches  of  parts  of  division  No.  4. 

Plate  No.  7,  sketch  of  part  of  division  No.  5. 

Plate  No.  8,  sketch  of  part  of  division  No.  6. 

Plate  No.  9,  sketch  of  part  of  division  No.  7. 

Plates  Nos.  10  and  11,  sketches  of  parts  of  division  No.  8 

Plate  No.  12,  sketch  of  part  of  division  No.  9. 

Plate  No.  13,  sketches  of  parts  of  division  No.  10. 

Plate  No.  14,  sketch  of  part  of  division  No.  11. 

Plate  No.  15,  sketch  of  part  of  division  No.  12. 

DIYI8I0K  NO.  1  (IST  TO  4TH  MILS),  PLATE  KO.  2. 

Embndo,  situated  in  Black  Rock  Cafion,  consists  of  a  depot,  a  store,  and  one  resi- 
dence. 

The  Rio  Grande  comes  down  to  this  point  a  stream  of  clear  water  and  flows  through 
Biack  Rock  Cafion  for  a  distance  of  4  miles,  inrith  a  fall  of  about  14  feet  in  the  mile. 
It  has  a  width  at  its  lowest  stage  of  from  50  feet  to  100  feet,  and  a  depth  of  from 
2  feet  to  7  feet. 

The  range  between  low  and  ordinary  high  stage  is  about  8  feet.  The  sides  of  the 
cafion  have  a  slope  of  from  20  degrees  to  30  dogrees  with  the  horizontal,  and  are  com- 
posed of  volcanic  rock  imbedded  in  clay. 

This  ca&ou  IS  800  feet  deep.  At>ove  on  both  sides  are  mesas  covered  with  grass  and 
a  few  pine  trees. 

One  arroya  comes  in  from  the  east. 

Velocity  measurements  taken  immediately  above  Embndo  at  the  lowest  stage 
showed  a  discharge  of  28,700  cubic  feet  per  minute.  There  are  rapids  about  every 
800  feet. 

The  river  is  obstructed  by  a  large  number  of  bowlders  and  several  sharp  bends. 
There  is  a  wagon-road  on  the  east,  and  the  Denver  and  Rio  Grande  Railroad  on  the 
west  side. 

Rock  suitable  for  works  of  improvement  is  abundant.  The  nearest  heavy  timber  is 
18  miles  distant. 

DIVISION  NO.  2  (4th  TO  35TH  MILE),  PLATE  NO.  3. 

The  river  from  Black  Rock  Cafion  to  White  Rock  Cafion,  a  distance  of  about  31  miles 
by  low- water  channel,  runs  over  a  stony  bed.  There  are  rapids  on  an  average  about 
every  800  feet,  and  about  ten  sharp  bends. 

At  the  lowest  stage  it  has  a  width  of  from  80  feet  to  500  feet,  and  a  depth  of  from 
1  foot  to  4  feet,  except  over  rapids,  where  it  is  from  one-half  of  a  foot  to  1  foot  deep. 

The  range  between  low  and  ordinary  high  stages  is  from  3^  feet  to  5^  feet,  but  it 
sometimes  rises  above  this,  flooding  portions  of  the  valley. 

The  slope  Is  about  8  feet  in  the  mile.  The  banks,  as  a  rule,  are  almost  perpendicu- 
lar ;  they  are  stony  up  to  4  feet  from  the  lowest  stage,  above  this  they  are  composed 
of  a  light  sandy  soil.  At  high  stages  the  river  spreads  over  a  considerable  width, 
being  in  places  one-half  a  mile  wide. 

This  high'water  channel  is  well  defined  by  its  stony  surface,  the  soil  having  been 
washed  off  and  the  stones  leveled  down. 

The  width  of  the  valley  is  fh>m  2  to  6  miles.    The  river  through  this  valley  changes 
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itu  chftDoel  bat  little.  The  limits  o{  territory  sabjeot  to  imindatioa  daring  extraor- 
dinary high  stages  are  ill  defined. 

The  Chama  River  oomes  in  from  the  west,  carrying  a  large  amount  of  sediment; 
The  Santa  Craz  and  San  Ildefenso  creeks  from  the  east.  At  the  time  of  examina- 
tion the  Chama  River  was  35  feet  wide  and  2  feet  deep.  Ajpile-wagon  bridge  crosses 
the  river  at  San  J  nan  and  an  iron-trnss  wagon-bridge  at  £«panola. 

A  large  number  of  aoequias  are  supplied  with  water  Drom  the  river. 

There  is  no  timber  and  but  little  brash. 

DTVifiioK  MO.  3  (35th  to  60th  miia),  pi.^tb  no.  4. 

The  river  here  flows  for  a  distance  of  25  miles  through  White  Book  Callon.  It 
has  a  width  of  from  40  feet  to  *220  feet  and  a  depth  of  from  2  feet  to  7  feet,  except 
over  the  rapids,  where  it  is  only  half  a  foot  to  9  feet  deep. 

The  fall  could  not  be  ascertained  throughout.  Where  measured  it  was  found  to 
be  from  26  feet  to  52  feet  in  the  mile. 

The  range  between  low  and  ordinary  high  stages  is  about  6  feet. 

The  river  for  the  first  10  miles  is  lM>unded  by  steep  hills  of  rock  imbedded  in  clay, 
which  rise  in  q^uick  succession  back  to  the  perpendicular  face  of  the  cafion.  Through 
the  other  15  miles  there  is  but  a  steep  incline,  probably  formed  of  d6bris  fallen  from 
above,  which  slopes  np  to  the  perpendicular  rock,  while  in  a  few  places  the  river  is 
bounded  by  a  perpcDdicular  wall. 

There  are  rapids  about  every  600  feet  and  about  thirty-eight  sharp  bends ;  also 
some  bowlders  in  the  channel. 

Oue  iron-trass  railroad  bridge  crosses  the  cafion. 

Seven  arroyas  come  in  in  the  east ;  Rio  Fri voles  and  eight  arroyas  on  the  west 
side,  three  of  the  latter  through  small  cafions. 

This  cafion  is  800  feet  deep  and  has  a  broken  country  on  each  side. 

DIVISION  NO.  4  (60th  to  83d  mils),  plates  N08.  5  AND  6. 

From  White  Rock  Cafion  to  San  Felipe  the  river  runs  through  a  valley  one-half  to 
3  miles  wide  for  a  distance  by  low-water  channel  of  about  23  miles. 

At  low  stage  of  river  the  height  of  the  banks  is  from  4^  feet  to  10  feet,  usually  the 
former,  and  it  has  a  width  of  from  150  feet  to  310  feet.  In  many  places  it  divides  into 
a  number  of  branches. 

Daring  ordinary  high  stages  the  river  has  a  width  of  from  200  feet  to  three-quarters 
of  a  mile. 

The  depth  at  lowest  stage  is  from  1^  feet  to  3^  feet,  except  over  rapids,  where  it  is 
from  half  of  a  foot  to  1  foot  deep. 

The  range  between  low  and  ordinary  high  stages  is  from  3^  feet  to  5  feet. 

There  are  slight  rapids  on  an  average  every  800  feet,  and  about  ten  sharp  bends. 

The  banks  are  almost  perpendicular,  and  are  composed  of  small  stones  with  a  layer 
of  light  sandy  soil  on  top.  They  are  stable  up  to  the  height  of  the  stone,  which  is 
3i  feet  above  lowest  stage  at  the  mouth  of  White  Rock  Cafion,  and  gradually  decreases 
iu  height  till  it  disappears  entirely  at  San  Felipe. 

The  fall  is  from  5  feet  to  7  feet  in  the  mile.  Between  San  Domingo  and  San  Felipe, 
a  distance  of  about  10  miles,  a  large  portion  of  the  valley  is  subject  to  overflow. 

Eight  arroyas  and  one  creek  come  in  from  the  east,  and  one  arroya  from  the  west. 

A  large  number  of  acequias  are  supplied  with  water  from  the  river. 

DIVISION  NO.  5  (83d  to  192d  miltb),  platb  no.  7. 

From  San  Felipe  the  river  runs  through  a  valley  firom  1  to  7  miles  wide  to  a  point 
6  miles  below  La  Joya,  a  distance  of  about  109  miles  by  low-water  channel. 

Sand-bars  are  numerous  in  this  portion  of  the  river,  dividing  it  at  places  into  sev- 
eral channels;  near  San  Felipe  there  is  a  continuous  shoal  down  the  center  of  the 
stream. 

The  width  of  the  low-water  channel  is  from  150  to  800  feet,  and  the  depth  from  1 
foot  to  6i  feet. 

The  range  between  high  and  low  stages  is  from  2^  feet  to  4  feet. 

At  ordinary  high  stages  the  river  has  a  width  of  from  800  feet  to  1^  miles. 

The  banks  are  unstable,  being  composed  of  a  light,  sandy  soil. 

There  are  no  decided  rapids  in  this  portion  of  the  river,  but  the  velocity  of  the  cur- 
rent varies  very  much  in  difierent  places. 

There  is  a  considerable  quantity  of  brash  and  eottonwood  timber  along  the  banks 
of  the  high- water  channel. 

Th^Rio  Jemez  comes  in  from  the  west  through  a  small  cafion.  It  was  almost  dry^ 
however,  at  time  of  examination,    lliere  are  2so  three  large  arroyas. 
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Two  pile  wagon-bridgen  cross  the  river  on  this  division,  one  at  Bernalillo  and  the 
other  at  Albuquerque,  and  a  Howe  truss  railroad-bridge  of  six  l(X)-foot  spans  crosses 
near  Jsleta. 

DIVISION  NO.  6  (192d  to  197th  mile),  flats  no.  8. 

From  6  milee  below  La  Joya  to  San  Acacia,  a  distance  of  5  miles,  the  river  flows 
through  hills,  which  in  some  places  form  cafions,  and  at  others  spread  out,  leaving 
valleys  on  one  or  both  sides. 

The  high- water  channel  is  from  100  feet  to  1,500  feet  wide.  At  low  stage  it  has  a 
width  of  from  200  feet  to  800  feet»  and  a  depth  of  from  2  feet  to  4  feet ;  usual  depth  3 
feet. 

The  range  between  low  and  ordinary  high  stages  is  about  3  feet. 

The  bauKs  are  stable  through  the  cafions,  being  composed  of  solid  rock,  or  a  mixt- 
ure of  stone,  gravel,  clay,  and  sand ;  along  the  valleys  they  are  of  a  light,  sandy  soil, 
and  consequently  unstable. 

Three  small  arroyas  come  in  on  the  east,  and  one  large  one  on  the  west.  The  town 
of  La  Joyeta,  situated  in  a  valley  on  the  east  side,  has  been  deserted  through  fear  of 
the  encroachment  of  the  river. 

There  are  three  sharp  bends  on  this  division. 

division  no.  7  (197th  to  259th  mile),  flats  no.  9. 

From  San  Acacia  to  San  Marcial,  a  distance  by  low- water  channel  of  about  68  miles, 
the  river  runs  through  a  valley  from  three-quarters  of  a  mile  to  3  miles  wide,  and  has 
a  width  at  low  stage  of  from  200  feet  to  600  feet,  usual  width  400  feet,  and  a  depth 
from  2  feet  to  6  feet,  usual  depth  3  feet.  * 

The  banks  are  almost  perpendicular,  and  are  unstable,  being  composed  of  light, 
sandy  soil ;  these  are  from  3  feet  to  4  feet  high. 

The  range  between  low  and  ordinary  high  stages  is  2^  feet  to  3  feet. 

The  fall  is  about  4  feet  in  the  mile. 

The  width  of  river  in  ordinary  high  stages  varies  from  400  feet  to  1^  miles. 

The  low-water  channel  has  about  twenty-seven  sharp  bends. 

Nine  arroyas  come  in  fh>m  the  east  and  eight  from  the  west. 

There  are  five  spans  of  an  unfinished  wagon-bridge  at  Socorro,  and  three  spans  of  a 
Ho  we- truss  railroad  and  waeon  bridge  at  San  Antonio.  Below  San  Acacia  seven  large 
Cottonwood  trees  stand  in  the  present  channel.  There  is  a  great  deal  of  small  timber 
along  the  high- water  banks. 

division  no.  8  (259th  TO  333d  nils),  platbs  nos.  10  and  11. 

Nots.— Twentv-two  miles  below  San  Marcial  the  river  rose  5  inches  during  a  storm 
which  had  lasted  three  days. 

From  San  Marcial  to  Palomas  the  river  runs  for  a  distance  of  74  miles,  by  low- water 
channel,  through  a  succession  of  valleys  and  open  cafions  ;  the  former  from  1^  to  3 
miles,  the  latter  from  150  feet  to  1,200  feet  wide.  The  width  of  the  river  at  low  stage 
is  from  150  feet  to  600  feet,  and  the  depth  from  2  feet  to  5i  feet. 

The  range  betwen  high  and  low  stages  is  2|  feet  to  3  feet,  except  where  narrow 
passes  cause  a  gorge  and  consequently  a  rise  of  water  for  a  considerable  distance 
back. 

The  width  at  ordinary  high  stages  is  from  150  feet  to  three-quarters  of  a  mile. 

In  the  vallevs  the  banks  are  almost  ]>erpendicular  and  are  unstable,  bein^  com- 
posed of  a  light,  sandy  soil.  They  vary  in  height  from  3  feet  to  6  feet.  The  sides  of 
the  cafions  are  composed  principally  of  stone  and  gravel,  mixed  with  clay  or  sand. 
About  30  per  cent,  of  the  banks  on  this  division  are  of  the  latter  kind.  There  is  a 
large  quantity  of  good  saiid-stone,  but  no  bruoh  or  large  timber. 

A  great  amount  of  drift  has  been  deposited  on  the  sand-bars,  and  a  few  snags  ob- 
struct the  channel.    Two  small  rock-islands  also  stand  in  the  channel. 

There  are  about  forty  sharp  bends  in  the  low- water  channel. 

In  a  few  places  the  bed  ot  the  river  was  found  to  be  gravel. 

DIVISION  NO.  9  (333d  to  382d  mile),  plate  no.  12. 

From  Palomas  to  Rincon,  a  distance  by  low-water  channel  of  about  49  miles,  the 
river  flows  through  a  valley  one-half  mile  to  3  miles  wide. 

The  width  of  the  river  at  low  stage  is  70  feet  to  400  feet;  usual  width,  180  feet; 
and  the  depth  from  1^  feet  to  5i  feet. 

The  range  between  low  and  high  staees  is  about  from  3  feet  to  4  feet. 

The  width  of  the  river  in  ordinary  high  stage  is  from  200  feet  to  1  mile.  The  banks 
are  almost  perpendicular,  and,  being  compoMd  of  a  light,  sandy  soil,  are  nnstablci 
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altbongh  protected  to  some  extent  by  a  dense  growtb  of  brnfth  and  Bxnall  timber. 
Their  nsnal  height  is  from  4  feet  to  6  feet,  bat  in  some  placen  they  are  14  feet  high. 

There  are  seven  small  tribntaries  entering  the  river  from  the  west.  Of  these  the 
only  two  not  dry  at  time  of  examination  were  Rio  Animas  and  Rio  Frio. 

Five  arroyas  from  the  east  and  two  from  the  west  aI<«o  come  in  here. 

A  Howe-tmss  railroad-bridee  crosses  the  river  near  Rincon. 

There  is  a  laive  quantity  of  driffc  on  the  bars  and  abont  seventeen  sharp  bends  in 
the  low-water  onannel. 

A  belt  of  eottonwood  timber  lines  each  side  nearly  all  the  way  down. 

DIVISION  NO.  10  (382D  to  448th  mile),  plates  NOS.  13  AND  14. 

Bincon  to  opposite  Mesqnite,  a  distance  by  low-water  channel  of  66  miles,  the 
river  flows  principally  throngh  valley  which  has  a  width  of  from  one-half  mile  to  6 
miles.  It  is  from  200  feet  to  tiOO  foet  wide  at  low  stage ;  usual  width  about  ^  feet. 
Its  depth  is  from  2  feet  to  G  feet ;  usual  depth  3  feet. 

The  range  between  present  and  ordinary  high  stages  is  2^  feet  to  3  feet. 

The  Avidth  of  river  at  ordinary  high  water  is  from  250  feet  to  1  mile.  The  banks 
are  almost  i>erpendicular,  are  composed  of  light  sandy  soil,  and  have  a  height  of  from 

2  feet  to  5  feet ;  nsuallv  4  feet. 

Below  Fort  Selden  there  is  about  10  miles  of  open  ca&on  (sketch  13,  plate  No.  13). 
The  river  here  has  a  width  at  low  stage  of  from  100  I'eet  to  400  feet,  and  a  depth  of 
from  2|  feet  to  6  feet. 

Seventeen  arroyas  come  into  this  division — eight  from  the  east  and  nine  firom  the 
west.    There  are  abont '  wenty  sharp  bends  in  the  low-water  channel. 

DIVISION  NO.  11  (448rH  TO  511th  mile),  plate  no.  14. 

The  river  froni  opposite  Mesqnite  to  the  pass  above  El  Paso,  a  distanoe  by  low- water 
channel  of  about  ^3'^  miles,  has  a  very  tortuons  conrse. 
Its  width,  except  in  some  few  places,  is  from  100  feet  to  200  feet,  and  its  depth  from 

3  feet  to  5  feet ;  usual  depth  3^  i^et. 

The  range  between  low  and  ordinary  high  stages  is  about  3  feet  to  4  feet. 

The  banks  are  unstable,  but  strengthened  to  some  extent  by  a  dense  growth  of 
brush  and  trees.  Thev,  as  a  rule,  are  from  3  feet  to  5  feet  above  the  present  stage,  but 
in  a  few  places  are  as  low  as  2  feet,  and  in  others  reach  to  a  height  of  10  feet. 

The  width  subject  to  overflow  where  the  banks  are  low  could  not  be  ascertained. 

One  arroya  comes  in  on  the  west.    There  are  about  twenty  sharp  bends. 

DIVISION  NO.  12  (511th  to  517th  mile),  plate  no.  15. 

The  pass  above  El  Paso  consists  of  a  small  caHon  abont  5^  miles  long,  with  a  width 
of  from  500  feet  to  1,200  feet. 

The  width  of  the  river  at  low  stage  is  from  100  feet  to  400  feet,  and  its  depth  from 
2  feet  to  &i  feet. 

One  arroya  comes  in  from  the  east  and  one  on  the  west.  There  is  a  stone  dam,  mak- 
ing a  fall  of  abont  4  feet,  a  short  distance  ^bove  £1  Paso,  and  a  Howe-truss  bridge  at 
the  northern  end  of  the  caQon. 

The  vallevs  through  which  the  Rio  Grande  flows  are  very  fertile,  except  in  some 
localities  where  there  is  much  alkali  in  the  ground. 

The  water  from  the  Rio  Grande  carries  a  large  amount  of  sediment,  which  is  de- 
posited on  the  land  irrigated  by  it  and  which  is  said  to  contain  many  fertilizing 
properties.  Only  a  small  portion,  however,  of  the  valley  is  under  cultivation,  not- 
withstanding that  produce  brings  high  prices. 

Above  Rincon,  wiiere  the  supply  of  water  has  as  yet  been  sufficient,  this  can  only 
be  accounted  for  by  the  non-progressive  spirit  of  the  Mexican  population  and  by  the 
want  of  legislation  providing  for  the  condemning  of  the  right  of  way  for  irrigating 
ditches. 

Below  Rincon  the  snpply  is  sometimes  insufficient. 

There  are  a  large  number  of  scattered  adobe  villages  along  the  valley,  but  only  8 
towns  of  any  importance;  these  are  as  follows : 

Bernalillo,  a  prospereus  town  of  1,800  inhabitants,  principally  consists  of  1  street, 
2  miles  long.    It  exports  largo  (]^nantities  of  wino  and  fruit,  also  some  wool. 

Albuquerque,  a  city  of  8,000  inhabitants,  has  an  extensive  wool  trade,  exporting 
2,500,000  pounds  in  the  year.  It  consists  of  Old  and  New  Albuquerque;  the  former 
built  of  adobe,  the  latter  principally  of  brick.  Exports  go  r.orth ;  the  imports  come 
both  from  the  north  and  south. 

Socorro,  a  town  of  400  inhabitants,  is  the  center  of  a  rich  mineral  country,  with 
fifty-three  mining  districts  and  extensive  smelting  works.  The  mineral  production 
of  Socorro  County  amounts  to  $3,000,000  annually :  the  railroad  business  to  $720,000. 

San  Marcial  is  a  railroad  town  of  about  1,200  inhabitants.  It  has  a  very  little  ex- 
port trade. 
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New  San  Antonio,  a  town  of  about  200  ioliabitanfB,  has  extensive  coke  orens.  A 
branch  of  the  AtcbiHon,  Topeka  and  Santa  V6  Etailroad  rans  from  here  to  the  Car- 
thage Coal  Mines.    There  are  limestone  quarries  <>  miles  east  of  the  town. 

Laa  Cmces  and  Mesilla,  two  town^  about  1  mile  apart,  have  a  population  of  2,500 
and  1,500,  respectively.  They  are  a  mixture  of  adobe  and  modern  buildings.  The 
country  around  them  is  very  fertile,  and  a  large  amount  of  farm  produce  is  shipped 
away,  principally  to  the  North. 

•  El  Paso,  a  city  of  about  10,000  inhabitants,  has  extensive  smelting  works.  It  also 
has  a  large  meat  trade.  Imports  to  the  value  of  $3,000,000  a  month  come  through  its 
cnstom-honse.  Exports  to  the  value  of  |1,500,000  go  out.  The  imports  are  princi- 
pally gold  and  silver  ores  and  bullion. 

The  population  of  the  valley  from  Embudo  to  El  Paso  is  about  47,000,  exclostve  of 
Indians.  It  is  principally  Mexican,  except  in  the  town,  where  there  is  a  large  white 
population.     This  does  not  include  the  town  of  £1  Paso. 

The  river  is  paralleled  by  the  Denver  and  Rio  Grande  Railroad  fWim  Embudo  to  Es- 
pauola ;  by  the  Texas,  Santa  F^  and  Northern  from  Espanola  to  White  Rock  Cation ; 
by  the  Atchison,  Topeka  and  Santa  ¥6  from  San  Felipe  to  £1  Paso.  There  are  no 
other  railroads  projected. 

The  people  of  the  valley  take  no  interest  in  the  question  of  navigation  of  the  Rio 
Grande,  but  the  problem  of  how  to  store  its  waters  for  irrigation  purposes  is  one 
which  they  consider  of  vital  importance  to  the  prosperity  of  that  section. 

In  conclusion,  I  will  say  that  I  consider  the  construction,  not  only  of  an  open  river 
channel,  but  of  any  navigable  channel,  to  be  impracticable.  There'  is  a  higlf  stage 
of  water  in  the  river  during  the  months  of  May  and  June,  when  the  current  must  m 
many  places,  especially  in  the  cations,  become  almost  a  torrent.  In  the  valleys  this 
is  caused  not  only  by  the  increased  volume  of  water,  but  also  by  a  shortening  of  the 
channel  where  it  cuts  across  the  sand-spits  around  which  it  winds  during  low  stages. 
Dnring  the  greater  part  of  the  year,  when  the  river  is  low,  the  discharge  would  be 
insufficient  to  supply  any  navigable  channel,  except  perhaps  a  narrow  canal  with 
locks,  the  construction  of  which  on  a  foundation  of  sand,  in  places  40  feet  deep, 
would  be  financially,  if  not  physically,  impracticable. 
Very  respectfully,  your  obedient  servant, 

Gkrau)  Bagnaix, 
A$H8tant  Engimeer. 

Maj.  O.  H.  Ernst, 

Corps  o/EngineerSf  U.  8.  A, 


V  10. 


PRELIMINARY  EXAMINATION  FOR  REMOVAL  OF  RAFT  ON  GAUDALOUPE 

.  river,  texas. 

United  States  Engineer  Office, 

OalvestoHj  Tex,,  January  16, 1889. 

Sir:  I  have  the  honor  to  report  that,  under  the  instructions  con- 
tained in  your  circular  letter  of  August  28, 1888,  a  preliminary  exam- 
ination has  been  made  '^for  removal  of  raft  in  Guadaloupe  Eiver," 
Texas.  It  was  made  by  my  assistant,  Mr.  B.  B.  Talfor,  whose  report 
is  hereto  appended.  - 

An  examination  of  the  Guadaloupe  Hiver  was  made  under  the  direc- 
tion of  Capt.  0.  W.  Howell,  Corps  of  Engineers,  in  1874.  (See  Annual 
Report  Chief  of  Engineers,  1875,  Part  I,  page  924.)  At  that  time  there 
were  four  rafts,  the  first  one  beginning  about  12  miles  below  Victoria, 
or  41  miles  from  the  mouth,  completely  blocking  the  river  for  a  dis- 
tance of  1,860  feet,  and  partially  obstructing  it  for  a  distance  of  some 
1,200  feet  more.  The  second  raft  began  about  14  miles  from  the  mouth, 
and  was  in  two  sections,  measuring  in  all  about  1,0(>0  feet  in  length. 
The  third  was  about  1  mile  below  the  second,  and  was  also  in  two  sec- 
tions, measuring  altogether  about  1,700  feet  in  length.  The  fourth  and 
last  was  near  the*mouth,  and  was  in  five  sections.  It  occupied  a  little 
less  than  a  mile  of  the  river,  one-half  of  which  was  raft,  the  other  half 
being  open  space  between  the  sections. 
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The  receut  examination  shows  the  upper  raft  to  have  increased  in 
dimensions.  Its  head  is  abont  1^  miles  farther  np-stream  than  in  1874. 
It  covers  about  1^  miles  of  the  river,  and  is  broken  into  8  nections, 
ranging  from  200  feet  to  3,000  feet  in  length. 

The  np'Strcam  part  is  composed  mostly  of  loose  drift,  with  an  occa- 
sional jam  of  large  trees.  The  lower  and  middle  sections  appear  to  be 
wedged  in  from  bank  to  bank,  and  have  a  growth  of  willows  and  cot- 
tonwoods  upon  them.  The  removal  of  this  raft  wonld  reqnire  special 
appliances,  such  as  a  snag-boat,  steam  saws,  and  explosives  as  in  the 
case  of  the  Bed  Biver  raft.  The  other  rafts  were  not  visited,  for  rea- 
sons given  in  Mr.  Tatfor's  report,  bat  it  was  learned  that  they  had  been 
considerably  broken  up  by  the  storms  of  1880,  and  that  their  removal 
presented  no  great  difiScalties.  Mr.  Talfor  roughly  estimates  the  cost 
of  removing  the  fj*8t  raft  at  about  $30,000,  and  of  the  three  others  at 
$12,000,  making  $42,000  in  all. 

There  is  at  present  no  commerce  apou  the  river  of  any  kind.  Prior 
to  1854  it  was  navigated  by  vessels  drawing  from  3^  to  4^  feet,  up  to 
Yictoria.  It  is  thought  by  some  that  a  portion  of  that  trade  would  bo 
restored  if  the  river  were  improved.  The  Southern  Pacific  Bailway 
Company  now  has  a  branch  running  northeast  to  Bosenburg,  another 
running  northwest  to  Cuero,  and  is  building  one  running  west  to  Bee- 
ville,  at  all  of  which  points  connection  is  made  with  the  general  rail- 
way system  of  Texas.  Victoria  is  also  connected  by  rail  with  tidewater 
at  Lavaca,  about  30  miles  distant.  The  Guadalonpe  empties  into  Mission 
Bay,  in  which  the  depth  is  from  2  to  4  feet,  the  distance  out  to  4  feet  depth 
being  about  l^  miles.  Mission  Bay  connects  with  San  Antonio  Bay, 
which  extends  southward  about  15  miles  to  Matagorda  Island,  by  which 
it  IS  separated  from  the  Gulf  of  Mexico.  The  distance  from  the  month 
of  the  Guadaloupe  out  to  6  feet  depth  is  about  7^  miles.  San  Antonio 
Bay  connects  on  the  east  and  west  with  other  shallow  bays,  as  will  ap- 
pear by  an  examination  of  Coast  Survey  Charts  Nos.  108  and  i09. 
There  is  no  town  upon  San  Antonio  Bay  or  either  of  the  adjoining  bays. 
The  nearest  outlet  to  the  Gulf  would  be  at  Pass  Cavallo,  about  35  miles 
distant.  To  provide  a  channel  to  this  outlet  would  involve  dredging 
through  Mission  Bay  into  San  Antonio  Bay,  and  through  the  shoals 
which  separate  San  Antonio  from  Espiritu  Santo  Bays  and  the  latter 
from  Matagorda  Bay.  The  cost  of  this  may  be  roughly  estimated  at 
about  $150,000.  The  cuts  betweeai  the  bays  might,  perhaps,  maintain 
themselves,  but  the  channel  from  the  mouth  of  the  river  through  Mis- 
sion Bay  would  probably  require  annual  expenditure  for  maintenance, 
the  amonnt  of  which  there  are  no  data  for  estimating.  It  is  not  prob- 
able that  much,  if  any,  of  the  former  trade  of  the  river  wotild  return  to 
it,  unless  all  of  the  rafts  were  removed  and  an  outlet  provided  through 
San  Antonio  Bay  and  adjoining  bays,  and  in  view  of  the  increased  rail- 
way facilities,  it  maj'  be  <loubted  whether  any  considerable  portion  of 
it  would  return  even  with  such  outlet  provided. 

The  removal  of  the  rafts  upon  Guadaloupe  Biver  would  be  of  benefit 
to  the  adjoining  country  by  facilitating  the  discharge  of  floods,  but  it 
does  not  appear  that  commerce  would  be  affected  favorably  to  such  an 
extent  as  to  justify  the  expenditure.  It  is,  therefore,  my  opinion  that 
the  improvement  is  not  one  worthy  to  be  undertaken  by  the  General 
Government  in  the  interest  of  commerce. 

Very  respectfully,  your  obedient  servant, 

O.  H..BRNST, 

Major  of  JEngineeri^ 
The  Chief  of  Engineers,  U.  S.  A. 
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bsport  of  mr.  r.  b.  talfor,  assistant  enoiinser. 

United  States  Enoinbkr  Offiok, 

OnlveeUmj  Tex^  November  9, 1888. 

Snt :  In  acoordanoe  with  your  letter  of  the  18th  ultimo,  in  whioh  yoa  placed  me 
in  charge  of  **  Examination  for  removal  of  raft  on  Gaadaloupe  River,"  Texas^  I  heg 
leave  to  submit  the  following  report : 

Owing  to  the  bad  weather  from  October  19  to  the  21st,  and  from  information  re- 
ceived Irom  Victoria  stating  that  the  roads  were  in  a  very  bad  condition,  and  the 
river  high»  my  departure  was  delayed  until  Sanday,  October  28,  reaching  Victoria 
at  3.45  p.  m.  the  same  day.  I  called  on  Mr.  G.  A.  Levi,  banker,  who  assisted  me  in 
making  preparations  for  an  early  start  the  following  morning  to  examine  the  iirst 
raft,  the  head  of  which  is  about  8  miles  (by  river)  below  Victoria.  Mr.  J.  A.  Heath, 
with  an  ambulance  and  team,  was  engaged  for  tbe  purpose. 

Mondav,  October  29, 1  left.Victoria  at  9.30  a.  m.,  accompanied  by  Hon.  E.  D.  Lynn 
and  Mr.  William  Rnpley, on  horseback,  who  were  thoroughly  acquainted  with  the 
country,  and  arrived  at  the  raft  at  1  p.  m.  Owing  to  the  recent  heavy  rains  the  bot- 
tom lands  in  this  vicinity  were  covered  with  water,  and  in  some  places  a  perceptible 
current  was  observed  due  no  doubt  to  the  raft  damming  the  river  above.  This  raft, 
now  covers  an  area  of  river  of  abont  li  miles  in  length  and  is  broken  into  8  sections, 
ranging  from  200  feet  to  3,000  feet  in  length.  The  head  is  now  abont  li  miles  further 
up  tbe  stream  than  in  1874.    (See  tracing  of  chart  of  1874  accompanying.) 

The  lower  and  middle  sections  of  this  raft  appear  to  be  wedged  in  from  oank  to  bank 
with  a  growth  of  willows  and  cotton  wood  on  it,  in  places  forming  **  Tow  Heads,''  simi- 
lar to  those  found  on  the  Red  River  raft  above  Shreveport,  La.  Tbe  upper  part  is  * 
composed  mostly  of  loose  drift,  with  an  occasional  Jam  of  large  trees.  About  1,000 
feet  of  the  lower  end  of  the  raft  has  broken  or  washed  away,  leaving  the  present  end 
1,000  feet  larther  up  stream  than  in  1874. 

I  returned  to  Victoria  by  7.30  p.  m.,  and  engaged  Mr.  J.  T.  Southwell  with  ambu- 
lance to  go  to  the  mouth  of  the  river  the  following  morning. 

Tuesday,  October  30, 1  left  Victoria  at  8  a.  m.,  and  arrived  at  the  ranch  of  Col.  N. 
0.  Gnllett  at  7  p.  m.,  38  miles  from  Victoria,  when  we  put  up  for  the  night. 

Wednesday^  October  31, 1  left  the  ranch  of  Colonel  Gullett  with  a  party  of  fonr  on 
horseback,  with  Colonel  Gullett  as  guide,  for  the  mouth  of  the  river. 

After  proceeding  about  5  miles  we  met  a  Mr.  Duncan,  who  lives  between  the  month 
of  the  river  and  Hynes  Bay,  and  who  informed  us  that  the  bayous  were  "swimming 
and  his  bridges  carried  away, "  he  having  to  swim  his  horse  across  Muddy  and  Dn- 
boise  bayous;  that  to  get  to  the  raft  was  impracticable  on  account  of  the  water ;  also 
that  the  rafb  near  the  mouth  had  been  very  much  broken  up  by  the  storm  of  August, 
1886,  at  which  time  the  river  being  high  and  meeting  of  the  waters  of  the  gulf  and 
hay  broke  up  and  disintegrated  the  solid  parts  of  the  raft,  and  at  the  present  time 
its  removal  could  easily  be  accomplished,  this  informa^on  corroborating  that  of 
Messrs.  Dubolse  and  McFa<ldeu,  both  gentlemen  having  lar^e  landed  interests  in  that 
section,  east  and  west  of  the  river.  The  latter  gentlemen  informed  me  that  the  rafts 
between  the  141st  and  143d  miles  (see  chart)  had  also  been  greatly  broken  up  by  the 
rain-storm,  and  but  little  accretion  had  taken  place,  as  the  tirst  raft  caught  tlie  drift. 
This  information  from  reliable  sources  being  deemed  sufficient^  the  attempt  to  reach 
the  lower  raft  was  abandoned,  and  we  returned  to  Victoria  by  10  p.  m.,  having  rid- 
den 90  miles  in  two  days. 

Obstructions  to  navigation  are  the  rafts  between  Victoria  and  Mission  Bay  (the 
present  mouth  of  the  river).  The  lower  rafts  in  their  condition  can  be  easily  re- 
moved, but  the  up^r  or  first  raft,  8  miles  below  Victoria,  would  require  snag-boats 
with  steam-saws,  similar  to  those  used  in  removing  the  Red  River  raft. 

The  material  of  which  it  is  composed  must  be  loosened  by  the  aid  of  explosives  and 
cut  into  lengths  of,  say,  from  1.5  to  20  feet  lono:  and  run  into  the  sloughs  and  old  **  cut- 
offs."   The  middle  raft  can  be  disposed  of  in  like  manner. 

The  rafts  near  the  mouth  need  not  be  disturbed,  for  the  following  reasons :  The  ap- 
proach to  its  mouth  through  Hynes  Bay  around  to  Mission  Bay  is  about  15  miles  of 
shallow  water,  averaging  From  2|  to  4  feet,  but  by  cutting  a  channel  through  from 
above  theheaa  of  the  lower  raft  to  Hyues  Bay,  a  distance  of  three-fourths  of  a  mile, 
the  raft  would  be  utilized  as  a  dam  and  the  water  thereby  directed  through  this  cut. 
Vessels  of  4  feet  dranght  would  save  a  distance  of  12  to  15  miles  in  entering  the  river. 
The  line  of  this  canal  is  approximately  indicated  on  the  tracing  herewith. 

Tbe  length  of  the  various  rafts  are  as  follows:  No.  1  raft,  abont  1^  miles  long  ;  No. 
2  raf^  abont  1,400  feet  long ;  No.  3  raft,  about  1,000  feet  long ;  No.  4  (near  the  mouth), 
about  1,000  feet  long. 

APPROXIMATE  COST  OF  RRMOVAL. 

Rafts  No.  2,3,  and  4,  3,400  feet $12,000 

RaftNo.  l,6,600feet 30,000 

Total 42  000 


^ 
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BSTIMATBD  COST  OF  CUTTING  A  CANAL  FROM  THE  RIVER  TO  HTNK8  BAT. 

Ono  hnudred  feet  wide  at  the  bottom,  8  feet  deep,  4,000  feet  long,  150,000 

cubic  yards,  at  30  centa  per  cabio  yard $45,000 

Removing  rafts  No8.  1,  2,  and  3  38,000 

Total 83,000 

At  present  there  is  no  commerce  whatever  on  the  rivBr,  bat  preyioaa  to  and  np  to 
1860  several  small  steamers  were  engaged  in  the  carrying  trade,  besides  the  towing 
of  lamber  vessels. 

It  is  claimed  that  with  the  river  opened  to  navigation  this  trade  could  again  be 
established,  especially  in  lumber.  Vessels  could  then  not  only  go  to  Victoria,  but  to 
the  country  west  of  it,  vta  the  San  Antonio  River.  The  value  of  the  commerce  of 
the  river  previous  to  1^^  could  not  be  ascertained. 

The  inclosed  letters  of  Messrs.  G.  A.  Levi  &  Co.,  bankers,  and  Mr.  B.  M.  Temple 
state  what  the  amount  of  commerce  would  be  if  the  rafts  were  removed,  and  to  which 
attention  is  respectfully  invited. 

In  conclusion  I  would  state  that  I  am  indebted  to  Messrs.  G.  A.  Levi  «&  Brownson, 
bankers  at  Victoriai  and  to  Hon.  £.  D.  Lynn  for  information  received  and  courtesies 
shown. 

Inclosed  please  find  vouchers  covering  the  expenses  of  the  examination,  as  fol- 
lows : 

Very  respectfully,  your  obedient  servant, 

R.  B.  Talfob, 
Atsistaut  Engineer, 
Ms^.  Of  H.  Ernst, 

Corp*  of  Engineers,  V,  8,  A, 


V  II. 

preliminary  examination  of  the  mouth  of  caney  creek,  texas, 

where  it  empties  into  matagorda  bay. 

United  States  Engineer  Office, 

Oalvestany  Tex.j  January  14, 1SS9. 

Sir  :  I  have  the  honor  to  report  that  under  the  instructions  conttuned 
in  your  circular  letter  of  August  28, 1888,  a  preliminary  examination 
has  been  made  of  the  ^^  mouth  of  Caney  Creek  where  it  empties  into 
Matagorda  Bay,"  Texas.  It  was  made  by  my  assistant,  Mr.  B.  B.  Tal- 
for,  whose  report  is  hereto  appended. 

A  survey  for  connecting  inland  waters  along  the  margin  of  the  Oulf 
of  Mexico  was  made  under  the  direction  of  Oapt.  O.  W.  Howell,  Corps 
of  Engineers,  in  1874.  The  inclosed  tracing,  which  covers  the  month 
of  Caney  Creek,  has  been  extracted  from  sheet  5  of  the  maps  of  that 
survey.  The  following  is  quoted  from  the  report:  "  Caney  Creek  is  a 
sluggish  stream,  about  300  feet  wide  near  its  mouth,  that  once  emptied 
into  the  Gulf  of  Mexico,  but  about  twenty  years  ago  (written  in  1875) 
a  small  ditch  2,850  feet  long  was  dug,  connecting  it  with  Matagorda 
Bay.  This  small  ditch  has  since  enlarged  and  deepened,  until  it  now 
goes  by  the  name  of  *The  Big  Canal'— 80  feet  wide  by  about  15  feet 
deep — through  which  Caney  Creek  debouches,  and  its  former  outlet 
into  the  gulf  is  completely  obliterated."  (See  Annual  Report  Chief  of 
Engineers,  1875,  Part  I,  page  898.) 

The  recent  examination  covered  Matagorda  Bay  for  about  I  mile 
from  the  mouth  of  the  canal,  the  canal,  and  the  creek  itself  to  a  dis- 
tance of  about  one-third  of  a  mile  above  where  the  canal  leaves  it.  The 
least  channel  depth  found  in  tlie  creek  was  6  feet,  and  that  in  the  canal 
9  feet.    The  bay  was  found  to  have  shoaled  from  1  to  1^  feet  since  1875. 
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Its  depth  is  now  aboat  2  feet.  The  receut  soondings  are  shown  upon 
the  tracing  in  red  ink.  To  reach  a  depth  of  4  feet  in  Matagorda  Bay 
will  involve  the  excavation  of  a  channel  to  a  distance  of  from  1^  to  2 
miles  from  the  mouth  of  the  canal.  Mr.  Talfor  roughly  estimates  this 
to  cost  about  930,000  for  the  shorter  distance.  It  is  probable  that  an 
annual  expenditure  would  be  required  to  maintaiu  the  channel  after 
the  completion  of  the  original  excavation.  There  are  no  data  for  esti- 
mating what  the  cost  of  maintenance  would  be. 

The  present  commerce  of  the  creek  is  reported  to  be  '^  a  few  light- 
draught  sloops  that  run  at  irregular  intervals  engaged  in  carrying  wood 
and  hides  to  Lavaca.''  No  figures  are  given  as  to  the  size  and  number 
of  these  vessels,  but  it  is  inferred  that  they  are  very  small,  from  the 
fact  that  during  the  latter  half  of  the  year  1887,  when  a  record  was 
kept  under  the  direction  of  this  office  of  all  the  water  trade  of  Lavaca, 
no  vessels  were  report  ed  to  have  arrived  from  or  departed  to  Caney 
Creek.  The  Lower  Caney  country  is  principally  devoted  to  stock-rais- 
ing. Upon  the  Upper  Caney  about  800  or  900  bales  of  cotton  and  some 
sugar,  corn,  etc.,  are  produced,  which  are  hauled  to  stations  upon  the 
Texas  and  Mexican  and  the  International  and  Great  Northern  rail- 
ways. Mr.  Talfor  considers  it  doubtful  whether  much  of  this  trade 
would  be  diverted  to  Caney  Creek,  if  improved. 

In  view  of  the  probably  considerable  cost  of  the  improvement,  its  want 
of  permanence,  and  the  small  amount  of  commerce,  present  or  prospect- 
ive, to  be  benefited  thereby,  it  is  my  opinion  that  the  mouth  of  (janey 
Creek  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ebnst, 
Major  of  Engineers. 

The  Chief  op  Enginesbs,  U.  S.  A. 


BSPOaT  OF  MR.  R.  B.  TALFOR,  ASSISTANT  ENGU7EER. 

UNrTED  States  Engineer  Office, 

Galveston,  Tex.,  November  14,  1888. 

Sir:  Od  my  return  to  Victoria,  after  making  an  examination  of  the  raft  on  the 
Gandalonpe  Kiver,  I  proceeded  overland  to  Lavaca  Thursday,  October  31,  when  1 
engaged  a  sloop  with  two  men,  and  arrived  at  the  mouth  of  the  creek  at  11.30  p.  m., 
November  1.  The  followin^r  morning  a  zigzag  line  of  soundings  was  run  from  a 
point  about  one-third  of  a  mile  above  where  the  canal  leaves  tho  creek,  and  through 
the  canal  into  Matagorda  Bay  for  about  1  mile  from  its  mouth  (see  sketch  inclosed). 

The  soundings  show  that  the  eastern  extremity  of  the  bay  has  shoaled  from  1  to  1| 
feet  since  1875,  in  which  year,  during  the  cyclone  of  September  15  to  17,  a  cut  was 
made  from  the  bay  to  the  gulf  through  Mitchell's  Bayou.  The  shoaling  is  no  doubt 
duo  to  ihe  gulf  sands  being  carried  turough  this  cut  into  the  bay. 

The  channel  into  the  canal  from  the  bay  is  now  near  the  north  shore,  with  a  mini- 
mum depth  of  2^  feet  in  it,  while  in  1874  the  channel  was  about  one-half  a  mile  further 
south. 

The  least  depth  of  water  found  in  the  creek  was  6  feet ;  in  the  canal  9  feet. 

COMMERCIAL. 

Previous  t4>  1861  or  1862  the  following  vessels  were  engaged  in  the  Caney  Creek 
trade :  Steamers  Cora,  Lucy,  and  Gtpyn,  with  a  carrying  capacity  of  about  1,000  bales 
each ;  schooner  Lake  Austin,  50  tons,  and  various  small  crafts  of  from  5  to  20  tons. 
These  boats  used  to  run  to  Hawkins  Drawbridge,  25  miles  above  the  mouth  of  the 
canal. 

At  present  there  are  only  a  few  light-draught  sloops,  thatron  at  irregular  intervals, 
engaged  in  carrying  wood  and  hides  to  Lavaca. 

For  the  production  of  the  country  I  will  refer  you  to  inclosed  list,  for  which  I  am 
indebted  to  Mr.  Selkirk,  treasurer  of  Matagorda  County. 
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It  is  doabtfnl  whether  mnch  of  this  trade  woold  be  diverted  to  the  creek  were  it 
made  navigable  for  vessels  of  light  draught,  as  there  are  other  impediments  to  navi- 
g|ation  in  Matagorda  Bay,  which  would  render  it  an  uncertain  means  of  commonica- 
tion. 

The  lower  Caney  country  is  principally  devoted  to  stock  ralsiug.  The  products  of 
the  upper  Caney  consist  of  sugar,  cotton,  corn',  etc.,  which  is  hauled  t4>  Wharton,  a 
station  on  the  line  of  the  Texas  Mexican  Railroad,  or  to  Brazoria  or  Columbia,  on  the 
Brazos  River,  the  latter  town  being  at  the  terminus  of  a  branch  of  the  International 
and  Great  Northern  Railroad. 

Probable  cost  of  dredging  a  channel  100  feet  wide  by  2  feet  by  7,920  feet  long,  58,- 
666  cubic  yaids,  at  50  cents  per  cubic  yard,  $29,333. 
Very  respectfully,  your  obedient  servant, 

R.  B.  Tautor, 

AsHtiant  Engineer. 
Major  O.  H.  Ernst, 

Coiya  o/Engineere,  U»  8,  A, 


STATEMENT  OF  MR.  SELKIRK,  TREASURER  OF  MATAGORDA  COUNTY,  TBZA8,  OF  THS 
PRODUCE  OF  THE  LANDS  BORDERINO  ON  CANST  ORBRK,  TEXAS. 

J .  T.  Sargent,  ranch  supplies  and  wood ;  Jacob  Smith  &  Sons,  ranch  and  fi^rm ; 
A.  C.  Bruce,  farm ;  Vincent  Hurd,  farm,  com,  wood,  etc. ;  Henry  Freeman,  farm, 
corn,  wood,  e(c. ;  W.  T.  McNeel,  farm,  10 bales;  J.  F.  Nuckols,  farm  and  ranch,  com, 
codar  wood,  etc. ;  J.  S.  Sanbom,  fami,  25  bales ;  J.  B.  Hawkins,  sugar  farm,  last  crop 
400  hbdH.,  and  molasses,  besides  some  cotton,  has  about  1,200  acres  under  fence;  Ew- 
ing  Place,  farm,  100  bales;  Wells  Thompson,  farm,  200  bales;  C.  H.  Williams,  farm, 
50  bates;  H.  W.  Bowie,  farm,  150 bales;  P.  M.  Bowie,  farm,  150  bales;  Capt.  J.  K. 
White,  farm,  150' bales;  Ira  Spencer,  farm,  35  bales,  com  and  supplies,  and  ranch; 
Wm.  Bell,  farm  and  ranch,  com,  fruit,  etc. 

River  steamers  Coraj  Lucy.  Otryn,  average  1,000  bales  each  ;  schooner  Lake  Anetin 
fvhont  50  tons ;  various  small  craft  from  5  to  20  tons,  used  to  run  to  Hawkins  Draw- 
bridge, about  25  miles.  Dog  inland  Reef,  aboat  1,800  feet  acioes,  with  3  feet  of  water 
at  present. 

Upper  Caney's  products  go  to  Wharton  and  Brasoriit 
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IMPROVEMENT  OF  RED  RIVER  AND  OF  CERTAIN  RIVERS  IN  THE  STATES 
OF  ARKANSAS  AND  TEXAS,  AND  OF  CERTAIN  RIVERS  IN  THE  STATES 
OF  LOUISIANA,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO  THE 
MISSISSIPPI— WATER-GAUGES  ON  THE  MISSISSIPPI  AND  ITS  PRINCIPAL 
TRIBUTARIES. 


BEPOBT  OF  CAPTAIN  JOSEPH  H,  WILLARD,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Red  River,  Loaisiana  and  Arkansas. 

2.  Cypress  Bayoa,  Texas  and  Louisiana. 

3.  Onachita  and  Black  Rivers,  Arkansas 

and  Lonisiana. 

4.  Onachita  River,  Arkansas,  above  Cam- 

den. 

5.  Bayon  IVArbonne,  Loaisiana. 

6.  Little  River,  Loaisiana. 

7.  Bayoa   Bartholomew,  Loaisiana   and 

Arkansas. 

8.  Bayon  Bosnf,  Lonisiana. 

9.  Tensas  River  and  Bayon  Macon,  Loais- 

iana.    • 


[  10.  Bayons  Rondeway  and  Vidal,  Loaisi- 
ana. 

11.  Big  Black  River,  Mississippi. 

12.  Yazoo  River,  Mississippi. 

13.  Tohala  Lake,  Mississippi. 

14.  TalVahatchee  River,  Mississippi. 

15.  Steele's  Bayou,  Mississippi. 

16.  Big  Sunflower  River,  Mississippi. 

17.  Big  Hatchee  River,  Tennessee. 

18.  Forked  Deer  River,  Tennessee. 

19.  Water-ganges  on  the  MisMissippi  River 

and  its  principal  tributaries. 


EXAMINATIONS. 


20.  Bogne  Fhalia,  Mississippi,  especially 

the  part  known  as  the  Narrows. 

21.  Bayou    Dorcheat,    Louisiana,    from 

Lake    Bistenaa    to   the   Arkansas 
line. 


22.  Onachita  River,  Louisiana  and  Arkan- 
sas, from  its  month  to  head  of  nav- 
igation, to  determine  the  advisabil- 
ity and  probable  cost  of  its  perma- 
nent improvement. 


United  States  Engineer  Office, 

Vicksbnrg,  Miss,^  July  1,  1889. 

General:  I. have  the  honor  to  transmit  herewith  annual  reports 
upon  workH  of  river  improvement  in  my  charge  for  the  fiscal  year  end- 
ing Jane  30, 1889. 

Very  re8i)ectfally,  your  obedient  servant, 

J.  H.  Willard, 
Captaifiy  Corps  of  Ungifteers. 

The  Chief  op  ENaiNBBRS,  U.  S.  A. 

1563 
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Wl. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA  AND  ARKANSAS. 

Bed  Biver  has  its  headwaters  in  uorthero  Texas  and  flows  in  an  east- 
erly direction,  forming  tlie  boaudaryline  between  Indian  Territory  and 
Texas.  At  Faltou,  Ark.,  it  changes  its  coarse  to  a  general  soatheast- 
erly  direction,  and,  flowing  through  Louisiana,  enters  the  Mississippi 
at  Bed  Biver  Landing.  Tbe  portion  within  this  district  extends  from 
Fulton,  4rk.,  to  the  month  of  Atchafalaya  Biver,  about  525  miles. 

Tbe  improvement  of  Bed  Biver  was  begun  by  the  Onited  States  as 
early  as  1828,  and  more  than  9500,000  were  appropriated  and  expended 
between  1828  and  1852.  No  appropriation  was  made  between  1852  and 
1872,  during  which  time  the  results  of  former  work  were  lost. 

The  present  improvement  was  begun  in  1872.  The  project  contem- 
l>lated  the  removal  of  snags  and  otber  obstructions;  closing  Tone's 
Bayou  Outlet,  which  depletes  the  main  channel  below  as  fistr  as  Grand 
Ecore,  where  the  water,  diverted  through  tbe  outlet,  re-enters  the  river, 
opening  a  channel  through  the  falls  at  Alexandria,  La.,  and  deepening 
the  channel  at  shoal  places;  to  improve  and  keep  navigation  open. from 
Fulton  to  the  mouth  of  the  Atchafalaya.  Ko  estimate  for  permanent 
improvement  can  be  presented,  as  new  obstructions  are  added  continu- 
ally by  caving  banks,  etc.,  and  each  flood  brings  down  large  quantities 
of  drift  from  the  upper  river,  the  removal  of  which  requires  that  the 
work  be  carried  on  from  year  to  year. 

Tbe  protection  of  the  barbor  at  Alexandria,  La.,  by  means  of  a  wing- 
dam  and  training-wall  is  included  in  the  project  for  this  improvement. 

The  work  from  1872  to  the  end  of  the  fiscal  year  1887-'88  benefited 
navigation  greatly.  Tbe  great  raft  had  been  removed,  opening  more 
tbau  200  miles  of  river  above  Shreveport  to  navigation.  By  means  of 
snag-boats  -and  shore  parties  large  quantities  of  obstructions  were  de- 
stroyed annually,  tbe  raft  prevented  from  reforming,  and  the  river  kept 
open  from  Fulton  to  the  mouth  of  Atchafalaya  Biver,  being  navigable 
between  those  points  almost  the  entire  year.  Several  ineffectual  at- 
tempts were  made  to  close  Tone's  Bayou,  but  nothing  has  been  done 
since  early  in  1882,  when  tbe  dam  under  construction  was  destroyed. 
Tbe  channel  excavation  at  the  falls  of  Alexandria  w^as  completed  prac« 
tically  in  1885,  and  a  dam  and  training-wall  for  protecting  the  banks 
from  erosion  by  tbe  current  were  built  tbe  same  year. 

Prior  to  1878  no  work  was  done  towards  removing  obstructions  from 
tbe  river  below  Sbreveport,  La.,  the  appropriations  being  for  opening 
a  channel  through  the  raft  and  closing  Tone's  Bayou.  A  faint  idea  of 
the  immense  quantities  of  snags,  etc.,  obstructing  navigation  of  this 
river  can  be  gained  by  reference  to  the  lists  of  obstructions  removed, 
published  in  preceding  reports. 

The  work  performed  had  the  efiect  of  reducing  insurance  and  lower- 
ing freight  rates,  besides  improving  navigation,  diminishing  the  risks 
thereof,  and  shortening  the  time  of  delivery.  The  country  bordering 
the  river  is  fertile,  and  as  the  improvement  advances  will  be  developed 
correspondingly,  and  commerce  and  navigation  probably  increased 
largely. 

At  tbe  close  of  operations  of  1887-'88  the  river  was  less  obstructed 
than  it  bad  been  for  years,  but  a  vast  amount  of  work  remained  un- 
done. Tbe  river-bed  in  the  old  raft  region,  above  and  below  Sbreve- 
])ort,  is  a  mass  of  sunken  logs,  and  a  constant  menace  to  low-water  navi- 
gation.    Some  of  these  art  washing  loose  continually,  and  become 
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dangerous  snags.  Others,  thoroughly  water-logged,  remain  at  the  bot- 
tom, caasing  rapid  deposits  of  sediment  and  forming  impassable  bars. 
The  banks  of  the  npper  river  for  handreds  of  miles  are  heavily  tim- 
bered, and,  the  allavial  soil  being  incapable  of  resisting  a  rapid  current, 
each  freshet  oanses  them  to  cave  and  slide,  taking  thiB  heaviest  trees 
into  the  stream.  The  amount  of  timber  thus  contributed  is  enormous, 
and  during  high  water  forms  jams  or  rafbs,  which  require  immediate  re- 
moval. The  limbs  and  roots  of  green  trees  need  considerable  depth  to 
float  them,  and  as  the  water  falls  many  are  stranded  on  bars  and  shoals, 
becoming  new  obstructions  to  navigation.  Caving  banks  leave  danger- 
ous shQre  snags  projecting  far  out  into  the  river,  which  are  a  continuous 
trouble,  and  should  be  cut  after  every  rise  and  fall. 
Operations  of  the  past  fiscal  year  have  been  as  follows: 

0ENEBAL  IMPROYEMBNT. 

The  work  of  repairing  the  plant  was  begun  in  September,  soon  after 
official  notification  of  the  act  of  August  11.  but  snagging  operations 
were  delayed  by  various  causes  until  Decemuer. 

Under  authority  of  the  Chief  of  Engineers,  Captain  Taber,  Corps  of 
Engineers,  on  December  16  transferred  the  haudpropelled  snag-boat 
Harry  Breck  (which  had  been  employed  on  Red  Eiver  above  Fulton),  for 
temporary  use  in  this  district.  The  transfer  was  made  at  Harris  Ferry, 
Tex.,  and  the  time  from  December  16  to  26  was  consumed  in  running  to 
Fulton,  Ark.  The  boat  is  well  suited  for  light  snagging  and  shore 
worlr.  Operations  were  begun  at  Fulton  December  27  and  continued 
until  March  9,  under  superintendence  of  J.  E.  Thompson,  when  the  boat 
was  withdrawn  on  account  of  high  water  and  laid  up  with  the  fleet  at 
Shreveport  The  work  extended  from  Fulton  down  to  Long  Prairie, 
Ark.,  a  distance  of  60  miles,  but  was  by  no  means  thorough,  on  account 
of  high  stages  of  the  river.  The  following  is  a  summary  of  the  work 
performed : 

Snags  polled 34 

ShoresnagB  cut 16 

Side  Jams  lemoved 16 

Leaning  trees  ont -. 2,662 

Leaning  trees  topped 614 

Leaning  trees  girdled 2,038 

The  light  snag-beat  Hooker^  Jo  Bi.  Muir,  master,  left  Shreveport 
January  7,  for  operations  in  Bed  Biver  above,  and  for  preliminary  trial 
before  sending  it  to  work  in  Ouachita  Biver  and  tributaries,  for  which 
it  was  purchased.  This  boat  continued  work  in  the  upper  river  until 
January  19,  and  then  returned  to  Shreveport.  On  the  22d  it  was  sent 
to  Tensas  Biver  and  Bayou  Macon,  removing  obstructions  from  Bed 
Biver  on  the  way.    The  following  summary  give^  the  work  performed : 

Snags  pnlled - Ill 

Shore  snags  cut 113 

Logs  removed  from  channel 827 

Jams  removed 1 

Side  jams  removed.... 24 

l/eaniDg  trees  cnt 27 

Leaning  trees  topped 1 

The  snag-boat  Florence^  M.  B.  Lydon,  master,  was  put  in  commission 
January  22,  and  employed  until  April  12.  In  compliance  with  tele- 
graphic instructions  from  the  Chief  of  Engineers,  the  dredge  Lon^  Star 
was  towed  to  Waterloo  Bend,  25  miles  b^lQw  Shreveport,  Febr^^y  }?, 

»N0  99=- 100 
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and  employed  in  digging  a  cot-off  throagU  the  Waterloo  plantation, 
the  right  of  way  having  been  purchased  and  excavation  commenced  by 
private  Bubacription  last  sammer,  for  the  purpose  of  carrying  off  the 
^ater  more  rai)idly  and  relieving  adjacent  lands  from  overflow,  but  not 
completed  before  high  water  set  in.  The  dredge  perfomed  all  the  work 
practicable  at  the  high  stage  by  February  18,  and  was  then  towed  back 
to  Sbreveport,  but  in  Uarch,  after  the  water  fell  sufiBciently,  returned 
and  was  again  employed  in  widening  and  deepening  the  channel.  This 
work  was  performed  by  the  crew  of  the  Florence^  and  the  entire  time 
occupied  in  getting  the  dredge  ready  for  service,  digging  the  cut-off| 
and  towing  was  twenty-two  days.  •  •  •  A  careful  survey  is  now 
being  made  of  Red  River  with  a  view  to  its  permanent  improvement,  and 
nothing  should  be  done  to  the  river,  except  clearing  it  of  obstructions 
to  navigation,  until  that  survey  is  finished  and  plans  called  for  discussed 
and  adopted.  If  it  were  only  a  question  of  draining  Red  River  Valley, 
cutoffs  would  certainly  expedite  the  flow,  leaving  the  upper  part  a 
rivulet  in  dry  seasons  and  making  it  a  torrent  in  the  wet  months,  and 
drowning  the  lower  valley ;  and  this  wouKl  continue  until  by  caving 
banks  new  bends  were  formed  and  the  river  slowly  lengthened  out  to 
something  like  its  former  condition. 

With  the  exception  of  the  work  on  the  cut  off,  and  three  days  in  April 
spent  in  towing  the  survey  quarter-boat  to  Fulton,  the  Florence  was 
constantly  at  work  in  the  river  above  Shreveport  from  January  22  to 
April  15,  principally  in  the  old  raft  region,  it  being  necessary  to  patrol 
this  part  of  the  river  frequently  during  the  high  stages  to  prevent  jams 
of  drift.  The  following  is  a  summary  of  the  work  accomplished  by  this 
boat  during  the  year : 

SnagB  palled number..  231 

Stamps  paUed do....  11 

Logs  removed  from  channel do....  1,062 

Jams  removed do....  9 

Side  Jams  removed do..,.  132 

Shore  snAgs  out do....  656 

Leaning  trees  cnt do 1,722 

Brush  cut  from  banks sqnare  yards..  58,836 

The  high  stages  of  Yazoo  River  and  tributaries  being  unfavorable  for 
work,  the  snag-boat  Meigs,  P.  B.  Starr,  master,  was  transferred  to  Bed 
Eiver  in  February,  leaving  Vicksburg  on  the  23d,  and  reaching  Bed 
Biver  Landing  on  the  25th.  Heavy  work  being  needed  in  the  narrow 
river  below  Tone's  Bayou,  the  boat  proceeded  toward  this  portion  of 
the  river  as  rapidly  as  possible,  removing  only  the  most  dangerous  ob- 
structions on  the  way.  These  consisted  chiefly  of  trees  on  caving  banks 
or  at  short  points  liable  to  fall  in  the  river.  This  class  of  work  was  con- 
tinned  up-stream  to  Shreveport,  which  was  I'eacbed  March  22.  After 
the  boat  arrived  at  that  place  communication  was  opened  with  the  oflB- 
oers  of  the  St.  Louis,  Arkansas  and  Texas  Bailroad  to  ascertain  if  they 
proposed  to  remove  the  train  wreck  at  the  Garland  Bridge  (see  Beport 
of  Chief  of  Engineers  for  1888,  page  1337),  the  water  being  high  enough 
to  admit  the  Meigs  to  that  point,  where  she  could  render  material  aid 
in  removing  the  locomotive  and  debris.  Failing  to  receive  a  satisfac- 
tory reply,  the  boat  left  Shreveport  March  30  and  worked  back  down 
stream  to  Montgomery,  about  160  miles  above  the  mouth.  From  there 
down  the  river  was  too  high  for  effective  operations,  and  the  boat  came 
on  to  Vicksburg,  arriving  April  28.  As  an  instance  of  the  temporary 
character  of  improvements  of  this  stream,  I  will  state  that  in  March, 
on  the  way  up,  the  Meigs  cut  all  the  trees  in  Cottage  Home  Bend  (about 
90  miles  below  Shreveport)  for  a  distance  of  20  feet  back  from  the  river, 
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bat  on  the  return  fonnd  that  the  bend  had  caved  so  rapidly  that  the 
portion  cleared  had  gone  into  the  river,  and  this  time  all  trees  in  the 
bend  were  cut  for  a  distance  of  40  feet  from  the  water's  edge.  The 
following  is  a  summary  of  the  work  performed : 

Bnagspaned nnmber..  252 

(Stumps  removed do....  24 

Sbore  snagn  eot do 113 

Leaning  trees  out do 11,405 

Leaning  trees  girdled do 1,023 

Brash  oat  from  banks square  yards..  41o 

June  7  the  soag-boat  Howell  left  Shreveport  for  work  in  the  river  be" 
low,  proceeding  at  once  to  the  stretch  above  the  mouth  of  Black 
JEtiver  known  as  the  Kapions,  which  was  reported  by  steam-boat  men 
as  the  most  obstructed  portion  of  the  lower  river.  The  obstructions 
consisted  chiefly  of  mud-lumps  and  stumps,  which  it  was  proposed  to 
destroy  by  means  of  high  explosives;  but  heavy  and  continued  rains 
after  the  10th  caused  the  river  to  rise  so  rapidly  that  it  became  neces- 
sary to  suspend  operations  on  the  19th,  and  the  boat  worked  back  to 
Shreveport,  arriving  June  26,  and  was  laid  up  to  wait  a  lower  stage. 
The  following  obstructions  were  removed  during  the  month : 

Snags  paUed 159 

Stumps  destroyed 23 

Shore  snags  cat 991 

Ldaniag  trees  cat 1,600 

Operations  of  the  snag-boats  during  the  past  year  resulted  in  much 
benefit  to  navigation,  but  were  interfered  with  to  a  great  extent  by 
high  stages  of  the  river  during  a  greater  part  of  the  time.  These  high 
stages,  however,  while  delaying  work  have  kept  the  river  in  a  good 
navigable  condition,  and  the  majority  of  the  snags  being  so  far  under 
water  ceased  to  be  obstructions  for  the  time  being.  At  low  water  a  large 
amount  of  work  will  be  needed,  as  the  banks  will  cave  and  slide  as  the 
water  falls,  and  the  snags  and  stumps  in  the  channel  will  become  danger- 
ous. 

In  addition  to  snagging  operations,  patrolling  the  river  when  drift'is 
running,  etc.,  by  the  snag-boats,  the  systematic  clearing  of  the  banks 
of  brush,  leaning  trees,  and  projecting  logs  should  be  continued.  The 
work  begun  by  the  snag-boat  Brech  should  be  gone  over  at  a  low  stage 
and  carried  down-stream,  clearing  up  everything  by  the  way  and  de- 
voting especial  attention  to  the  bends.  Such  work  is  done  most  easily 
during  extreme  low  water,  when  the  depth  is  too  little  for  snag-boats, 
and  therefore  a  special  boat  should  be  built  for  the  purpose.  The 
clteai>e8t  plan  would  be  to  build  a  strong  flat  with  quarters  for  a  chop- 
ping party  of  eighteen  to  twenty  men,  with  overseer,  watchman,  and 
cook.  The  boat  should  be  fitted  with  boiler,  pump,  steam  capstans,  and 
light  shears  or  crane  for  pulling  logs  out  of  the  banks  as  they  cave,  and 
removing  logs  and  small  snags  from  the  channel.  The  aniouut  of  work 
of  this  kind  is  so  great,  and  the  benefit  that  would  result  so  immediate, 
that  I  recommend  outfit  and  equipment  for  two  parties.  By  such  means 
a  large  amount  of  work  can  be  done  in  one  season,  and  so  thoroughly 
as  not  to  need  doing  over  for  many  years.  There  will  remain  plenty  of 
work  of  the  same  kind  below  Shreveport  to  employ  the  boats  till  they 
are  worn  out.    The  estimates  for  a  single  boat  and  party  are  as  follows : 

Boat  and  equipment ^,600 

Crew,  snbsistence,  explosives,  etc.,  8  months,  at  |1,*200 9,600 

Four  months'  care  at  fleet,  at  i^'>0 ,    200 

Bepairs  and  maintenance  of  outfit,  tackle  and  tools,  fuel,  etc 600 

Total,  first  year , 15,000 
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Wear  and  t^kr  in  this  kind  of  work  is  very  great,  so  that  the  item  for 
repair  shoald  be  at  least  doable  for  the  second  year. 

In  March,  1887, 1  sent  oat  circular  letters  to  persons  interested  in 
this  river,  asking  for  information  abont  wrecks,  their  position,  and  the 
amount  of  obstraction.  Five  lists  have  been  sent  in,  giving  names  of 
boats,  causes  of  loss,  and  specifying  those  that  are  still  serioos  ob- 
structions. Oomparing  these  lists  I  find  that  in  fifty-two  years  197 
steam-boats  have  been  lost  in  Bed  Biver.  One  list  gives  86  snagged, 
21  burned,  11  destroyed  during  the  war,  4  exploded,  and  3  destroyed 
by  collisions.  Four  'are  reported  as  more  or  less  in  the  channel  above 
Shreveport,  2  as  obstructing  the  steam-boat  landing,  and  1  on  edge  of 
channel  at  Shreveport,  8  as  badly  in  the  way,  9  on  edge  of  channel  be- 
tween Shreveport  and  mouth  of  Loggy  Bayou,  a  distance  of  about  100 
miles,  and  22  as  more  or  less  in  the  channel  below  Loggy  Bayou  to  the 
mouth  of  the  river.  The  most  dangerous  should  be  removed  first,  but 
any  wrecks  that  tend  to  cause  shoals  and  eddies  should  be  destroyed. 
If  high  explosives  are  used  liberally  the  work  should  not  be  difficult  or 
expensive.  Ko  special  estimate  is  made  for  it,  as  it  falls  in  the  regular 
work  of  the  boats. 

ALEXANDRIA   HARBOR. 

The  law  of  August  11, 1888,  contains  the  words,  ^Mnduding  com- 
pleting the  work  at  Alexandria,''  without,  however,  specifying  the  char- 
acter of  the  work  to  be  done.  Captain  Bergland  reported  in  1886  that 
the  channel  through  the  upper  falls  was  practically  completed;  and 
also  that  the  project  for  protection  of  the  harbor  had  been  carried  out. 
1  made  an  examination  in  1886,  and  had  a  careful  survey  made  of  the 
reach  at  Alexandria,  and  recommended  that  no  further  work  should  be 
done  at  that  place  until  the  completion  of  the  survey  of  the  river  from 
Fulton  to  the  mouth.  I  repeated  this  recommendation  in  my  report 
for  1888,  and  postponed  consideration  of  the  subject  for  the  same  reasons 
in  my  project  for  1889.  (Beports  of  the  Chief  of  Engineers,  1886,  page 
1340  ;  1887,  page  1445,  and  1888,  page  1336.)  The  banks  in  this  reach 
appear  to  be  stable  under  ordinary  conditions,  and  there  does  not  ap- 
pear to  have  been  any  dangerous  caving  on  the  Alexandria  side  since 
the  extraordinary  storm  of  June  14-16, 1886,  when  28.68  inches  of  rain 
fell  in  forty-four  hours,  and  the  river  rose  25  feet  within  two  days.  The 
storm  was  local  and  its  effect  on  the  river  was  not  appreciable  for  any 
great  distance  above. 

Becent  correspondence  with  the  Hon.  N.  C.  Blanchard,  member  of 
Congress  from  Shreveport,  shows  that  there  is  a  strong  desire-on  the 
part  of  certain  residents  of  Alexandria  to  have  the  city  front  protected, 
but  an  examination  made  in  May  failed  to  show  any  caving.  When 
the  river  falls  to  a  low  stage  a  more  extended  examination  will  be  made, 
and  the  results  compared  with  the  surveys  of  1886-'87,  and  of  earlier 
date,  and  if  it  shall  appear  that  there  is  danger  lest  navigation  be  im- 
peded or  injured,  a  project  will  be  submitted  for  the  extension  of  the 
work  executed  by  Captain  Bergland,  or  for  some  form  of  bank  protec- 
tion that  shall  not  involve  payment  of  land  damages.  Major  Miller's 
project,  approved  July  26, 1884,  contemplated  revetting  about  3,000 
feet  of  bank,  which  involved  grading  back  to  a  slope  of  abont  1  on  3, 
for  which  the  property  owners  demanded  compensation  to  an  amount 
nearly  one-third  the  estimate,  and  this  caused  the  change  in  the  project 
submitted  by  Captain  Bergland  October  24,  1884.  The  case  at  Alex- 
andria seems  to  be  like  that  at  Columbus,  Hickman,  Memphis,  Green- 
ville, etc.,  on  Mississippi  Biver,  for  which  special  appropriation^  ^er§ 
considered  necessary.    None  of  the  places  named  are  harbors. 
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BBIDGfiS. 

The  bridge  at  Garlaod  has  beeu  rebailt,  but  Dothing  has  been 
done  as  yet  toward  removing  the  wreck  under  the  broken  span.  The 
railroad  company  has  been  put  in  the  hands  of  a  receiver,  and  litigation 
is  now  in  progress  between  him  and  the  bridge-constructing  company. 
There  have  been  no  complaints  of  obstructions  in  the  draw  span,  bat 
it  is  reported  that  the  channel  is  being  injured  just  below  by  deposits 
of  saw-dust  from  a  mill  on  the  right  bank.  An  examination  will  be 
made  in  low  water  and  the  result  compared  wi^h  the  survey  of  1887, 
and  if  the  channel  should  be  found  impaired  steps  will  be  taken  to  pre- 
vent further  injury. 

The  bridge  at  Shreveport  was  brought  under  general  control  of  the 
United  States  by  act  of  Congress,  March  2, 1889  (Public  No.  146),  and 
the  company  furnished  with  rules  of  the  LightHouse  Board  for  Light- 
ing bridges,  etc.  Since  my  report  on  the  bar  at  this  bridge  (Report  of 
the  Ohief  of  Engineers,  1887,  page  2672)  a  careful  watch  has  been  kept 
of  its  movement  and  condition.  An  examination  of  the  river  at  this 
place,  water  about  7  feet  on  the  gauge,  was  made  in  November,  1888. 
The  soundings  taken,  when  compared  with  those  of  the  surveys  of  1886 
and  1887,  showed  that  the  channel  was  under  the  west  draw-span,  and 
that  the  former  channel  under  the  fixed  span  had  nearly  filled  up. 
When  the  survey  party  reached  Shreveport  this  season  a  careful  sur- 
vey was  made,  to  be  plotted  on  the  same  scale  as  the  others.  The  map 
has  not  been  finished,  but  the  notes  show  that  no  improvement  is  re- 
.quired  at  this  point  at  the  present  time.  There  have  been  no  com- 
plaints made  of  lack  of  depth  under  the  draw  span,  or  of  neglect  to 
open  on  reasonable  signals. 

No  movements  have  been  made  by  the  parties  in  interest  towards 
selecting  sites  for  the  bridges  authorized  at  Alexandria  and  Natchi- 
toches by  the  acts  of  March  3, 1887,  August  6, 1888>  and  March  2, 1889 

OYPBESS  BAYOU. 

The  improvement  of  the  water-way  between  Shreveport,  La.,  and 
Jefferson,  Tex.,  known  as  the  Cypress  Bayou  route,  has  been  carried 
on  heretofore  under  specific  appropriations  for  that  work,  $112,000  hav- 
ing lieen  appropriated  to  June  30, 1888.    (See  Appendix  W  2.) 

The  act  of  August  11, 1888,  allotted  the  sum  of  ^'  five  thousand  dol- 
lars, or  so  much  thereof  as  may  be  necessary,^  from  the  appropriation 
for  improving  Bed  Biver,  Louisiana  and  Arkansas,  for  use  in  continu- 
ing this  work. 

The  work  remaining  to  be  done  on  this  route  under  the  present  plan 
was  straightening  the  channel  through  Fairy  Lake  and  removing 
stumps,  etc,  and  to  give  greater  depth,  removing  stumps  in  the  chan- 
nel in  Sodo  Lake,  clearing  Twelve-Mile  Bayou  of  snags  and  leaning 
timber,  and  a  small  amount  of  dredging  at  various  places,  the  principid 
dredging  operations  contemplated  by  the  project  having  been  completed 
in  1888. 

The  work  in  Twelve-Mile  Bayou  having  been  reported  by  the  steam- 
boat men  as  of  first  importance,  the  snag-boat  HoweU  was  employed  in 
May  in  clearing  this  stream,  and  the  following  obstructions  were  removed : 

Snags  pulled nnmber..       41 

Stumps  remoyed do....        66 

Shore  snags  cut • .do....      885 

Leaning  trees  oat .* .do....  4,' 493 

Leaning  trees  girdled do....        29 

Brash  out sq.yds..      200 
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There  is  never  less  than  4  feet  of  water  in  the  bayou,  but  it  is  so 
narrow  and  the  current  80  swift  that  navigation  through  was  extremely 
hazardous  before  these  obstructions  were  removed,  but  the  master  of 
the  steamer  Friendly^  under  date  of  May  25,  reported  that  the  work 
performed  had  reduced  the  danger  to  such  extent  that  he  could  make 
the  run  at  night  with  safety. 

On  finishing  this  work  the  Howell  was  sent  to  Lower  Red  River,  hav- 
ing accomplished  all  it  could  do  at  the  stage  of  water.  Aa  soon  as 
practicable,  work  in  the  lakes  will  be  commenced  and  pushed  rapidly 
forward.  • 

The  only  thing  that  can  be  done  on  this  route  under  the  adopted  pro- 
ject is  to  clear  the  lines  formerly  laid  out,  and  called  ^^  roads, "  of  brush 
and  stumps,  and  perhaps  a  small  amount  of  dredging  to  give  a  high- 
water  navigation.  To  dredge  a  channel  through  the  lakes,  without  a 
dam,  as  proposed  by  Major  Bowell,  would  serve  only  to  drain  the  lakes 
and  bayou.  The  people  of  Jefieison,  and  those  desii-ous  of  reviving 
steam-boat  trade  between  Jefferson  and  New  Orleans,  are  very  anxious 
to  have  deep  water  navigation  throughout  the  year.  This  would  in- 
volve an  expenditure  of  about  $400«000,  according  to  the  original  esti- 
mates for  the  work,  including  the  dam  at  Albany  Point,  in  my  opinion 
a  sum  wholly  disproportionate  to  the  benefit  that  might  follow. 

Even  if  it  were  thought  wise  to  undertake  a  work  of  such  a  charac* 
ter,  it  would  be  necessary  to  make  a  careful  survey  of  the  whole  drain- 
age basin  between  Jefi'erson  and  Shreveport,  and  prepare  new  plans 
and  estimates,  as  the  reduction  of  the  low- water  plane  of  Red  River 
has  caused  an  entire  change  of  the  conditions  under  which  the  original 
project  was  prepared.  I  should  be  unwilling  to  make  such  a  survey 
and  plans  without  an  appropriation  of  at  least  $6,000. 

BAYOU  DORCHEAT. 

The  law  of  August  11, 1888,  provided  $5,000  of  the  appropriation  for 
improving  Red  River,  or  so  much  thereof  as  might  be  necessary  for  the 
improvement  of  Bayou  Dorcheat.  A  specific  appropriation  of  $5,000 
was  made  for  this  work  by  act  of  July  5, 1884,  and  the  most  serious  ob- 
structions to  high-water  navigation  between  Murrell's  Point  on  the 
Dorcheat  to  the  mouth  of  Loggy  Bayou,  71  miles  below,  were  removed 
with  this  amount.    (See  Report  of  Chief  of  Engineers,  1885,  page  1496.) 

The  present  plan  is  to  go  over  this  work,  cutting  the  brush  whidi 
has  grown  since  1884,  and  removing  all  dangerous  stumps,  leaning  tim- 
ber, etc.  Operations  were  commenced  with  the  snag-boat  Breck  in  the 
Dorcheat  May  21  and  continued  down-stream  to  the  close  of  the  year, 
the  following  summary  giving  the  amount  of  work  performed: 

Stnmps  removed number..  146 

LeaDing  trees  cut do 86 

Leading  trees  girdled do 14 

Willows  and  brnsh  cut sq.  yds..  258.606 

This  work  will  be  continued  down  to  Bed  Eiver,  and  probably  com- 
pleted early  in  August. 

There  has  not  been  a  steam-boat  over  this  route  in  the  past  four 
years,  but  I  am  informed  that  arrangements  have  been  made  to  run  a 
boat  during  the  next  high- water  season.  The  facilities  offered  by  rail- 
road transportation  to  and  from  Minden,  which  is  the  principal  ship- 
ping point,  have  diverted  all  the  business  of  that  place  from  the  water- 
way. The  only  advantages  gained  by  the  improvement  are  the  reduc- 
tion of  railroad  rates  by  competition^  and  the  saving  to  the  people 
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living  below  MindeD,  wbo  dow  hanl  their  products  and  supplies  from 
15  to  25  miles  to  a  shipping  point.  On  completion  of  the  work  now  in 
progress  nothing  further  should  be  required  for  many  years  to  come. 
To  lengthen  the  navigable  season,  dredging  of  bars  and  narrow  places 
would  be  necessary,  the  cost  of  which  is  not  commensurate  with  the 
limited  commerce  that  would  be  benefited. 

SURVEY  QP  RJiD  RIVER  FROM  FULTON,  ARKANSAS,  TO  ATCHAFALAYA 

RIVER. 

The  topography  and  hydrography  of  this  survey  had  been  carried 
from  Fulton  to  Caspian  Lauding  by  March,  1887,  and  the  field-notes 
put  in  shape  for  resuming  work  when  further  appropriation  should  be 
made. 

Shortly  after  the  funds  provided  by  the  law  of  August  11, 1888,  be- 
came available,  operations  in  this  district  were  suspended  by  the  report 
of  the  appearance  of  yellow  fever  at  Jackson,  Miss.,  and  for  some  time 
after  the  quarantine  was  raised  and  the  panic  had  subsided  it  was  diflS- 
cnlt  to  secure  men  to  go  into  the  field  for  continuing  the  work. 

The  approved  project  is  briefly  as  follows : 

To  connect  the  survey  with  that  of  the  Mississippi  by  a  line  of  pre- 
cise level  from  the  Coast  and  Geodetic  Survey  bench  at  Delta,  La., 
crossing  to  Shrevei)ort  on  the  line  of  the  railway,  thence  up  Red  Biver 
to  Fulton,  and  down  Bed  Biver  to  the  Coast  survey  bench  at  the  mouth, 
setting  pel  manent  benches  not  more  than  6  miles  apart,  and  incident- 
ally fixing  the  low  and  high  water  planes  of  the  important  tributaries 
to  Bed  Biver,  such  as  Ouachita,  Tensas,  Macon,  Boeaf,  and  the  Dor- 
cheat.  To  review  the  work  from  Fulton  down  stream  setting  perma- 
nent benches  and  triangulation  stations  and  carrying  tertiary  triangu- 
lation  downstream  to  Atchafalaya  Biver,  making  a  close  topographic 
and  hydrographic  survey,  transit,  and  stadia  on  the  way,  and  laying 
out  the  scheme  for  secondary  triangulation  on  the  return  during  the 
second  season.  To  measure  the  Coast  survey  base  at  Delti,  La.,  to 
standardize  the  tapes  and  chains,  and  subsequently  to  fix  their  values 
by  measuring  another  base  of  the  Coast  Survey.  To  set  up  gauges,  de- 
termine high  and  low  water  slopes,  and  carry  on  current  and  sediment 
observations.  Work  was  begun  under  Assistant  Engineer  Horace  M 
Marshall,  of  Vicksburgh,  and  assistants  obtained  who  had  been  em-* 
ployed  on  like  work  on  Mississippi  and  Missouri  rivers.  The  Vicks- 
burgh and  Shreveport  Bailroad  Company,  being  much  interested  in  the 
levels  firom  Delta  to  Shreveport,  gave  me  the  use  of  an  engineer's  car, 
and  a  freight-car  for  quarters  and  kitchen  for  the  level  parties,  and 
moved  the  train  as  the  line  advanced,  thus  greatly  facilitating  the  work 
and  charging  only  for  the  services  of  one  man,  who  was  sent  with  a  hand- 
car to  move  the  level  parties  to  and  from  the  train  in  their  daily  work. 
The  line  of  level  and  permanent  benches  will  be  of  great  value  to  the 
people  in  the  secondary  valleys  between  Mississippi  and  Bed  rivers  in 
the  matter  of  draining  their  lands  and  determining  those  safe  from 
overflow,  and  also  gives  fixed  points  for  reference  in  surveys  and  ex- 
aminations of  the  tributaries. 

The  permanent  t>enches  are  the  same  as  those  used  in  the  commis- 
sion. 

SUBVEYS. 

For  range  stones  and  tertiary  triangulation  stations  I  used  vitrified 
sewer-pipe  about  2  feet  long  and  4  inches  diameter,  which  are  put  in 
the  groondy  securely  tamped,  and  half  filled  with  sand,  the  upper  half 


1592     REPORT   OF  THE   CHIEF  OF  ENGINEERS,  U.  S.  ARlfY. 

being  filled  with  sand  and  cement  and  holding  an  iron  spike  for  refer- 
ence point.  This  foruishes  a  cheap  and  durable  monnment,  light  and 
easily  handled. 

For  base-measuring,  an  apparatus  has  been  devised  by  taking  the  prin- 
ciple of  that  used  in  the  Missouri  Biver  Oommission  surveys.  The  sug- 
gestion  and  the  modification  of  some  of  the  mechanical  parts  were  given 
to  Assistant  Marshall  by  me,  but  the  development  of  the  idea  is  his  own. 
Small  brass  and  steel  tapes  are  used  side  by  side,  about  350  feet  long 
by  one-eighth  inch  wide  and  sixty-four  one-hundredths  inch  thick  and 
stretched  under  equal  tensions  by  means  of  weights  sliding  on  balanced 
beams.  The  apparatus  was  made  by  W.  &  L.  E.  Gnrley,  of  Troy,  N.  T., 
who  cooperated  heartily  in  making  it  a  success.  The  temperature  cor- 
rections can  be  m«i^e  without  the  use  of  thermometers  by  using  tapes  of 
dissimilar  metals,  rolled  as  near  as  possible  to  the  same  gauge,  and  thus 
base  measuring  can  be  undertaken  without  waiting  for  specialconditions. 
The  base  at  Delta,  about  2,700  meters  long,  was  measured  several  times; 
and  after  the  party  was  broken  in  well  a  measurement  was  made  in 
about  four  hours.  The  work  was  done  at  night,  when  the  variations  in 
temperature  were  slight,  and  the  field  computations  show  a  remarkable 
degree  of  accuracy.  The  apparatus  is  now  being  modified  in  some  minor 
parts  as  found  desirable  from  experience,  and  when  completed  will,  I 
am  confident,  serve  as  a  model  fot  work  of  this  kind.  A  special  report 
will  be  made  on  this  subject  when  the  computations  shall  have  been 
revised. 

As  was  provided  for  in  the  project,  and  as  stated  in  Assistant  Mar- 
shall's report,  it  will  be  necessaiy  to  suspend  work  early  in  August. 
The  men  are  beginning  to  suffer  from  hard  work  and  exposure  in  the 
swamps,  and  must  be  given  an  opportunity  to  recuperate.  Operations 
will  prooably  be  resumed  in  October,  unless  prevented  by  general  sick- 
ness in  the  Bed  Biver  Valley. 

Taken  as  a  whole,  I  have  never  seen  a  finer  set  of  young  men  on  any 
party  of  the  kind  than  those  collected  and  organized  by  Mr.  Marshall 
and  bis  assistants. 

The  following  extracts  from*  Assistant  Engineer  Marshall's  report 
give  the  details  of  the  progress  of  the  survey  to  June  30, 1889 : 

A  i^roject  was  formulated,  sabmitted,  and  approyed  during  January  last  In  con- 
formity thereto,  a  double  party  consisting  of  Assistant  Engineer  T.  C.  Thomas,  Ley- 
eler  T.  G.  Rombaaer,  two  recorders,  fomr  rodmen,  two  ahadeomen,  a  cook  and  waiter, 
was  organized  at  Delta,  La.,  February  13,  and  quartered  on  board  two  cars,  the  use 
of  which  had  been  courteously  tendered  by  the  Vicksburg,  Shreyeport  and  Pacific 
Railroad  Company,  through  Superintendent  H.  F.  Clark. 

A  line  of  precise  leyel  referred  to  Cairo  datum  was  run  from  U.  8.  Coast  and  Geo- 
detic Survey  bench-mark  at  Delta,  La.,  to  Shreyeport,  La.,  with  cross-sections  of 
Lake  One,  Tensas  Eiyer,  Bayou  Hacon,  Boeuf  Eiyer,  Ouachita  River,  and  Bayou  Dor- 
cheat.  From  Delta  to  Shreveport,  270  kilometers  ( 169  miles)  by  railroad,  along  which 
the  level  was  run,  permanent  bench-marks  were  set  about  8  kilometers  apart.  Three 
of  these  were  copper  bolts  3  millimeters  in  diameter  leaded  horizontally  into  the 
sides  of  brick  buildings :  and  43  were  pieces  of  limestone  46  centimeters  square  and 

U.8. 
15  centimeters  thick,  marked  ..^     ^ith  spherical-headed  copper  bolts  leaded  into 

the  middle  of  the  upper  face,  buried  1.2  meters  under  ground,  and  access  given  through 
12-centimeter  iron  pipe  set  on  top.  The  pipe  has  a  cast-iron  cap  cover  fastened  by 
a  horizontal  bolt  through  cap  and  pipe.    The  cap  has  a  small  knob  and  the  let- 

U.aE. 
ters  ^9^    raised  on  top. 

After  the  party  had  gone  as  far  as  Monroe,  La.,  they  were  returned  to  Delta  to  de- 
termine accurately  the  lengths  of  Red  River  steel  and  brass  tapes,  by  measuring  a 
base  of  the  U.  B.  Coast  and  Geodetic  Survey,  the  length  of  which  had  been  ascer- 
tained by  measurement  with  a  regular  base  apparatus.     The  measurements  were 
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made  at  nigbt ;  ibe  tape  was  supported  at  uDiforiii  intervals  and  stretched  under  uni- 
form tension  by  means  of  a  balance-beam  baving  arms  at  riglit  angles,  and  soales 
attached  to  tbe  tapes  near  tbe  ends  were  read  by  verniers.  No  final  reduction  of  tbe 
measarements  has  been  made,  hence  uo  results  can  be  given  now,  and  a  description 
of  the  base-measuring  apparatus  designed  nnder  your  direction  is  deferred.  A  pre- 
liminary reduction  of  tbe  notes  indicates  a  very  high  degree  of  refinement  and  nicety 
of  obKervation. 

April  H  a  second  party,  consisting  of  F.  B.  French,  transltmau,  E.  J.  Thomas,  lev- 
eler,  John  Hilleke,  draughtsman,  four  rodmen,  one  recorder,  a  watchman,  ten  labor- 
ers, and  a  cook,  was  organized  at  Sbreveport,  and  on  board  a  quarter-boat  towed  by 
U.  S.  ateamer  Tho9.  B.  Florence  to  Fulton,  Ark.  Mr.  T.  C.  Thomas  was  transferred 
from  tbe  precise  level  party  andplaced  in  charge  of  tbe  party  at  Fulton.  The  vacancy 
in  the  first  party  was  filled  by  £.  T.  Washburn,  leveler,  and  the  party  left  in  charge 
of  Mr.  T.  6.  Rambauer.  From  Fulton,  Ark.,  the  party  went  over  the  survey  made  dur- 
ing the  winter  of  1886  and  18&7  to  Shreveport,  La.,  setting  stone  and  pipe  bench-marks 
and  triangnlation  monuments.    The  triangiUation  monuments  differirom  the  benoh- 

U.8. 
marks  already  described  only  in  the  marking,  the  stones  being  marked  ^    and  the 

caps  having  raised  on  top   A 

£■ 

Thirty-seven  triangnlation  stones  and  seventeen  bench-mark  stones  were  set  be- 
tween Fulton  and  Shreveport,  the  distance  by  river  being293  kilometers  (183  miles). 

The  party  from  Fulton  reached  Shreveport  on  the  18th  of  May,  and  the  party  from 
Delta  on  the  25th,  and  the  combined  parties  have  continued  work  down  the  river. 
Transit  man  R.  S.  Buck  Joined  the  party  June  1. 

Tbe  survey  below  Shreveport  consists  of  a  tertiary  system  of  triangnlation,  with 
stations  marked  by  pieces  of  12-centimeter  vitrified  pipe  in  sections  three-fonrths  of  a 
meter  lon^,  set  in  the  ground  and  filled  with  cement,  the  projecting  point  of  a  large 
nail  marking  the  center ;  topographical  survey  of  the  river  and  the  country  on  both 
sides  extending  back  700  meters;  a  line. of  duplicate  precise  level  with  stone  bench- 
marks ;  a  continnons  line  of  channel-soundings ;  river  section* soundings  about  400 
meters  apart,  and  sections  runnfbg  back  700  meter&at  intervals  of  8  kilometers.  These 
sections  are  marked  at  the  extremities  and  at  the  banks  of  the  river  by  vitrified 
sewer-pipe  filled  with  cement. 

At  the  present  rate  of  progress,  by  the  end  of  the  fiscal  year  the  survey  will  have 
reached  a  point  about  100  kilometers  (62.5  miles)  below  Shreveport. 

The  health  of  the  party  has  been  good  and  the  progress  quite  rapid,  but,  as  was 
anticipated  in  the  project,  work'  in  the  field  will  doubtless  have  to  be  suspended  dur- 
ing August  and  September,  which  time  will  be  occupied  by  assistants  m  the  office 
making  reduction  of  the  field-notes.  Field-work  will  be  resumed  in  October,  and 
the  survey  continued  to  Atchafalaya  River. 

The  following  amoants  have  been  expended  daring  the  fiscal  year: 

For  general  improvement,  repairs,  care  of  plant,  etc $21, 702. 32 

For  Cypress  Bayou,  etc 1,755.45 

For  Bayou  Dorcheat  (including  liabilities  $7) 1,575.83 

For  the  survey  (including  liabilities  $118.80) 14,041. 15 

Total 39,074.75 

Appropriations  aggregating  $535,765.50  "were  made  at  intervals  be- 
tween 1828  and  1852. 

The  present  improvement  dates  from  1872,  and  the  following  amounts 
have  been  appropriated : 

By  acts  of  June  10, 1872 — 

For  improving  Toue's  Bayou 120,000,00 

For  removing  raft 150,000.00 

By  acts  of — 

March  3,  1873,  for  removing  raft 80,000.00 

Jane23,  1874,  for  removing  raft 50,000.00 

March  3,  1«75,  for  removing  raft  ..!... I.' 20,000.00 

August  14,  1876,  for  removing  raft  and  closing  Tone's  Bayou 35, 000, 00 

Allotment  August  27,  1877,  from  appropriation  for  repair,  preserva- 
tion, extension,  and  completion  of  river  and  harbor  works,  act 

AprillO,  1869,  for  closing  Tone's  Bayou 4,500.00 

February  7, 1878,  for  removing  raft,  e to 6,000.00 

June  18, 1878,  for  removing  raft  and  closing  Tone's  Bayou 24, 000. 00 

For  removing  snags  and  other  obstmctiofis 25,000.00 
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By  acts  of— 

March  3,  1879,  for  removing  raft  and  cloning  Toners  Bayou ^15, 000. 00 

For  removing  obstmctions *. 22,500.00 

For  improving  upper  river  from  Fnlton,  Ark.,  to  head  of  raft ......  10, 000. 00 

June  14,  1880,  lor  removing  raft  and  closing  Tone's  Bayou 25, 000. 00 

For  removing  obstmctions 60,000.00 

For  improving  npper  river  from  Fnlton,  Ark.,  to  head  of  raft 10, 000. 00 

March  3.  1881,  for  removing  raft  and  closing  Tone's  Bay  on 10, 000. 00 

For  removing  obstructions 10,000.00 

August  2, 18&,  for  improving  Red  River 75,000. 00 

July  5, 1884,  for  improving  Red  River 75,000.00 

August  5, 1886,  for  improving  Ked  River,  making  survey  from  Ful- 
ton, Ark.,  to  Atchafalaya  River,  and  completing  8ur>'ey  of  Bayou 

Pierre,  Louisiana 75,000.00 

August  11,  1888,  for  improving  Red  River,  Cypress  Bayou,  and  Bayou 

Doroheat ♦ 65,000.00 

For  oompletion  of  survey  from  Fulton,  Ark.,  to  the  Atchafalaya 

River 35,000.00 

Amount  appropriated  to  June  30,  1889 902,0C0.00 

Amount  expended  to  June  30, 1889 839,232.92 


Money  statement 

July  1,  1888,  amount  available $1)841.83 

Amount  appropriated  by  act  of  August  11, 1888 100,000.00 


101,841.83 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1886 |38,94a95 

July  1,  1889,  outstanding  liabilitiea .• 125.80 

39,074.75 

July  1,  1889,  balance  available 62,767.06 


1 


Amount  that  can  be  profitably  expended  in  fiscaT  year  ending  June  30, 1891  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMftTKRCIAL  STATISTICS. 


Navigation  of  Red  River  below  Shreveport,  La.,  has  been  uninterrupted  during 
the  past  year,  except  for  a  period  of  about  six  weeks  of  low  water,  during  which 
time  boats  ran  as  high  as  Alexandria  and  Coushatta.  Eight  steam-boats,  ranging 
from  250  to  950  tons,  and  drawing  1^  to  3  feet  light  and  3  to  7  feet  loaded,  were  em- 
ployed in  the  lower  river  trade,  and  made  94  round  trips  to  New  Orleans.  The  fol- 
lowing down  freights  were  reported : 


Cotton bales..  50,375 

Cotton  seed tons..  11,975 

Cotton-seed  oil bbls..  272 

Cotton-seed  meal tons..  1,722 

Soap  stock bbls..  148 

Hides  and  skins packages . .  482 

Wool bags..  428 

Sugar hhds..  58 

Hay bales..  474 

Seed  cotton sacks..  152 


Rice sacks..  130 

Eggs boxes..  601 

Poultry coops..  25 

Peas sacks  and  bbls..  450 

Potatoes bbls..  47 

Pecans do....  10 

Cattle  and  hogs head..  118 

Horses  and  mules do 11 

Stone tons..  4.600 


Return  freights  of  general  merchandise  and  plantation  supplies. 

The  estimated  value  of  the  commerce  was  given  at  |5,370.000. 

Above  Shreveport  to  Fulton,  Ark.,  the  river  was  navigable  about  nine  months, 
and  during  tbe  remainderof  the  year  boats  ran  to  Gilmer,  La.,  46  miles  above  Shreve- 
port.   Nine  steam-boats  of  from  75  to  300  tons,  drawing  fVom  15  to  30  inches  light 
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and  3  to  6  f«et  loaded,  made  124  round  trips.    The  following  down  freights  were  re- 
ported: 

Cotton bales..  9,000 

Cottonseed tons..  3,000 

Cotton-seed  meal do....      100 

Betom  freights  of  general  merchandise  and  plantation  supplies,  estimated  at 
7,000  tons. 

The  following  information  has  been  Aimished  by  the  Board  of  Trade  of  Jefferson, 
Tex.,  regarding  the  route  through  Cypress  Bayou  and  the  lakes  to  Shreveport,  La. 
This  water-way  was  in  navigable  condition  ten  months  of  the  fiscal  year,  mit  on  ac- 
count of  a  combination  between  the  railroad  and  steam-boat  interests  navigation 
was  not  commenced  until  February  12.  Since  that  date  five  small  steamers  (tonnage 
and  draught  not  given)  have  been  employed.  Only  a  small  quantity  of  cotton,  etc., 
was  shipped,  the  traffic  consisting  principally  of  merchandise  from  New  Orleans, 
which  was  transferred  to  the  smaller  hoats  at  Shreveport.  Three  thousand  barrels 
sugar,  800  barrels  molasses,  1,200  sacks  coffee,  300  barrels  rice,  and  13,000  packges  mis- 
cellaneous freight  were  carried  to  Jefferson.  Large  quantities  of  timber  were  rafted 
to  the  mills  at  Jefferson  and  Shreveport.  Bills  of  lading  of  two  shipments  of  molas- 
ses from  New  Orleans  to  Jefferson  were  forwarded  by  the  Board  of  Trade.  One  dated 
April  19, 1889.  shipped  by  river,  gave  the  through  rate  at  25  cents  per  100  pounds. 
The  other  shipment,  by  railroad,  dated  June  12,  1889,  gave  the  rate  at  91  cents  per 
100  pounds. 


W2. 

IMPROVEMENT  OF  CYPRESS  BAYOU.  TEXAS  AND  LOUISIANA. 

The  improvement  of  Gypress  Bayou  inclades  the  entire  navigable 
roDte  ttom  Shreveport,  La.^  to  Jefferson,  Tex.,  via  Twelve-Mile  Bayoo, 
Sodo,  and  Fairy  lakes,  and  Cypress  fiayoa.  An  examination  was  made 
by  the  United  States  in  1872,  and  the  improvement  began  the  same 
year  and  completed  in  1880,  a  well-defined  channel,  marked  with  sign- 
boards, from  Shreveport  to  Jefferson,  a  distance  ot  65  miles,  being  the 
result. 

In  July,  1884,  a  steamer  was  employed  in  removing  obstructions. 
The  route  was  re-elamined  in  December,  1884,  and  recommendation 
made  that  it  be  improved  further  by  removing  stumps,  etc.,  from  the 
channel  through  Twelve-Mile  Bayou  and  Sodo  Lake,  so  as  to  make  the 
entire  depth  of  water  available  for  navigation,  straightening  the  channel 
through  Fairy  Lake  and  removing  stumps  to  a  depth  corresponding  to 
that  obtained  in  Sodo  Lake,  and  reopening  cuts  in  Cypress  Bayou  by 
dredging.  Also  to  indicate  the  cleared  channel  through  the  lakes  by 
sign-boards.  Such  improvement,  it  was  thought,  wonld  give  good  and 
safe  navigation  to  Jefferson  for  seven  to  eight  months  in  the  year,  and 
relieve  the  people  from  exorbitant  rates  charged  on  freight  by  rail. 

The  United  States  dredge  Lone  Star,  rebuilt  for  this  work,  was  em- 
ployed during  the  fiscal  year  1888  in  Cypress  Bayou  proper,  opening  a 
good  navigable  channel  from  Jefferson  to  Fairy  Lake,  and  1  am  in- 
formed by  the  steamboat  men  that  this  work  resulted  iu  an  immediate 
reduction  of  about  60  per  cent,  on  competing  railroad  rates,  and  nearly 
one-half  on  insurance. 

The  river  and  harbor  act  of  August  11, 1888,  provided  '^$5,000,  or  so 
much  thereof  as  may  be  necessary,"  for  continuing  this  work  from  the 
item  of  appropriation  for  'improving  Red  Eiver,  Louisiana  and  Ar- 
kansas,^'and  report  of  operations  during  the  past  year  with  estimates 
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will  be  foaud  under  that  head.    The  small  balance  available  July  1, 1888, 
was  expended  in  connection  with  thi8  ullotmeDt. 
The  following  appropriations  have  been  made  for  this  improvement : 

By  acts  of— 

June  10, 1872 $10,000 

March  3,  1873 50,000 

Angust  14,  1876 13,000 

June  18, 1878 15,000 

March  3,  1879 6,000 

Augusts,  1886 18,000 

Amount  appropriated  to  June  30,  1888 112,000 

Money  statement 

July  1,  1888,  amount  available |33a29 

July  1, 1889,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities  out- 
standing  July  1,  1888 338.29 


W3. 

IMPROVEMENT   OF    OUACHITA   AND    BLACK   RIVERS,    ARKANSAS    AND 

LOUISIANA. 

Nothing  has  been  done  for  the  improvement  of  these  streams  dnrin^ 
the  fiscal  year.  All  work  in  this  district  was  delayed  daring  the  fall 
of  1888  by  yellow-fever  at  Jackson^  Miss.  (44  miles  east  of  Vicksbnrg), 
the  qaarantine  regulations  throaghont  the  Sonth  rendering  it  impracti- 
cable to  obtain  men  or  to  deliver  .supplies.  Under  authority  of  the 
Secretary  of  War  the  office  was  transferred  to  St.  Louis,  Mo.,  tempo- 
rarily, and  the  commencement  of  operations  in  streams  in  this  vicinity 
was  delayed  until  cold  weather.  For  the  greater  portion  of  the  time 
since,  the  stages  of  Ouachita  lliver  have  not  been  favorable  to  begin- 
ning and  continuing  snag  boat  work. 

Under  provision  contained  in  the  act  of  August  11, 1888,  authorizing 
$4,500  ^Ho  be  expended  for  the  construction  or  pnrchaseof  a  crane  boat 
with  steam  power,"  I  bought  in  September  at  Shreveport,  La.,  a  small 
steam-boat  (the  CoL  Hooker)^  of  88  tons  and  about  20  inches  draught, 
for  $1,800.  This  boat  is  112  feet  long,  26  feet  be(im,  with  3  feet  depth 
of  hold,  and  is  supplied  with  two  non-condensing  engines  of  10^  inches 
diameter  of  cylinder  and  3  feet  stroke  of  piston,  and  two  iron  boilers,  22 
feet  long  by  3^  feet  diameter,  which  were  inspected  by  the  United  States 
inspectors  a  few  days  before  the  purchase  and  found  in  good  condition. 
She  was  repaired  and  strengthened, shears  fitted  up,  and  a  new  IS-horse- 
power  hoisting  engine  purchased  for  her  at  an  additional  cost  of 
$1,632.21,  making  the  total  cost  of  the  boat  and  machinery  $3,432.21. 
The  sum  of  $732.82  also  has  been  expended  for  outfit  for  this  boat  and 
the  Warner. 

It  is  proposed  to  expend  the  available  balance  this  summer  and  fall 
in  removing  wrecks,  snags,  logs,  leaning  timber,  etc.,  in  accordance 
with  the  plan  heretofore  pursued,  using  for  this  purpose  the  snag-boats 
Warner  and  Hooker^  belonging  to  this  work,  and  for  the  heavier  ob- 
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RtractioDS  one  of  the  larger  snag-boats,  either  the  Howell  or  the  MeigM^ 
if  it  can  be  spared  from  the  work  to  which  it  belongs. 
The  former  appropriations  were : 

By  acts  of— 

March3,1871 $51,000 

JnnelO.  1672 100,000 

March  3,  1873 60,000 

Aognst  14, 1876 12,000 

June  18,  1878 10,000 

March  3,  1879 10,000 

Jaup  14,  1880 8,000 

March  3,1881 12,000 

Angust  2,1882 12,OOo 

Julys,  1884 15,000 

Anguflt  5,1886 17,50o 

August  11,  1888 20,OOo 


'w 


Amount  appropriated  to  June  30,  1889 327,500 

The  amount  expended  on  present  project  to  June  30, 1889,  including 
cost  of  iron  hull  snag-boat  and  outfit  was  $198,077.16. 

The  present  project  contemplates  removal  of  wrecks,  logs,  snags, 
leaning  timber,  etc.,  and  improvement  of  shoal  places  from  Gamden, 
Ark.,  to  mouth  of  Black  River,  a  distance  of  369  miles.  Ko  estimate  of 
cost  of  such  improvement  can  be  submitted,  as  obstructions  are  form- 
ing continually  aud  require  removal  from  time  to  time. 

The  amount  estimated  for  can  be  expended  profitably  durin<(  the  fis- 
cal year  ending  June  30, 1891,  in  removing  obstructions,  etc.,  in  accord- 
ance with  the  above  project.  I  recommend  also  the  systematic  clear- 
ing of  the  banks  of  leaning  timber  to  prevent  slides  and  caving,  and  to 
open  the  river.  This  work  is  especially  necessary  in  the  bends  and  in 
the  narrower  portions  of  the  river  for  the  immediate  benefit  of  naviga- 
tion, but  ought  to  be  continued  throughout  the  whole  stream  to  prevent 
the  formation  of  snags  and  jams. 

Dredgiog  should  also  be  tried  at  the  most  obstinate  shoals,  and  the 
construction  of  temporary  and  inexpensive  wing-dams,  built  mostly  of 
material  cut  in  clearing  the  banks. 

Money  statement 

Amount  appropriated  by  act  of  August  11,  1888 $20,000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outatandiog  July  1, 1888 4,165.03 

Julyl,  1889,  balance  available ,. 15,834.87 


i  Amount  that  can  be  profirably  expended  in  fiscal  year  ending  June  30, 1891    40, 000. 00 
<  Submitted  in  oompliance  ^ith  requirements  of  sections  2  of  river  and 
(     haxhoT  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


In  the  past  fiscal  year  Harrisonburg,  95  miles  above  the  mouth  of  Black  River,  was 
the  head  of  low-water  navigatiou  for  about  eight  weeks,  as  all  boats  had  to  turn 
back  on  account  of  a  shoal  at  that  place.  For  seven  weeks  longer  they  could  run 
only  to  Fennei-'s  Har,  20  miles  below  Monroe,  bur  during  the  remainder  of  the  tjme 
navigation  was  good  to  Monroe  and  Camden.  Twelve  steam-boats,  of  from  100  to 
900  toji0|  And  drawing  from  1^  to  4  feet  light  and  5  to  8  feet  loaded^  plied  betwc^ea 
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Camden  and  New  Orleana,  making  75  round  trips.    The  following  down  freights 
were  reported : 


Cotton balee..  71,152 

Cotton-seed sacks..  53,214 

Cotton-seed  meal do....  6,143 

Bides  and  skins  . .  .packages. .  112 

Wool bags..  246 

Cattle head..  30 

Hogs do. 1,204 

a«<»o.                  i  barrels 28 

*"^" \  hogsheads..  17 

Molasses barrels.-  5 

Moss bales..  35 

Rice sacks..  795 

Seed  cotton do 14 


Btaves number. 

Wood cords. 

Soap  stock m barrels. 

Bones sacks. 

Pecans barrels. 

Apples do... 

Potatoes  ..sacks  and  barrels. 

Peas do... 

Poultry coops. 

Eggs boxes. 

Rags bules. 

Lomber  and  timber feet . 


491,400 

520 

30 

51 

9 

223 

127 

192 

7 

4 

18 

2,650,000 


Return  freights  of  general  merchandise  and  plantation  supplies. 

In  addition  to  the  above,  several  large  boats  made  trips  during  the  year  finom  St. 
Louis  to  the  Ouachita  River,  and  nine  steamers  and  five  tug-boats  were  engaged  In 
the  tributary  trades,  connecting  with  the  larger  boats  and  running  to  Trinity  and 
Monroe.  The  secretary  of  the  cotton  exchange  at  Monroe  states  tiiat  about  6,000 
bales  of  cotton  were  delivered  at  that  place. 

The  estimated  value  of  the  commerce  for  the  year  was  reported  to  be  not  less  than 
$8,796,000. 


W4. 

IMPROVEMENT  OF  OUACHITA  RIVERs  ARKANSAS,  ABOVE  CAMDEN. 

This  is  a  new  work.  An  examination  of  this  part  of  Onachita  Biver 
was  made  in  18S7,  to  comply  with  requirement  of  river  and  harbor  act 
of  August  5, 1886,  and  the  plan  recommended  for  its  improvement  con- 
sisted in  cutting  the  leaning  timber,  girdling  trees,  removing  snags  and 
logs,  and  building  brush-dams  at  the  shoals,  to  improve  the  river  firom 
Camden  up  to  Arkadelphia,  Ark.  (76  miles),  so  as  to  render  this  por- 
tion navigable  at  a  stage  that  affordjs  navigation  to  former  place.  Esti- 
mated cost,  $9,000. 

IThe  river  and  harbor  act  of  August  11, 1888,  appropriated  $9,000  to 
complete  the  work. 

Operations  have  not  been  commenced.  The  work  can  be  x>erformed 
to  advantage  duiing  low  stages  only,  and  as  the  low-water  season  was 
so  far  advanced  when  the  funds  became  available  it  was  deemed  advis- 
able to  postpone  operations  until  this  summer,  as  the  project  was  based 
on  estimates  for  four  months'  continuous  work,  and  a  suspension,  care 
of  plant  during  the  mean  time,  and  a  reorganization  of  force  would 
necessarily  increase  the  cost. 

The  appropriation  will  be  expended  in  carrying  out  the  project  during 
the  low- water  season  this  summer  and  fall. 

Money  statefnent 

Amount  appropriated  by  act  of  Angostll,  1888 |9,000 

July  1,  1889,  balance  available 9,000 


COMMERCIAL  STATISTICS. 


Owing  to  the  obstructed  condition  of  the  river  there  was  little  navigation  during 
the  past  year.    Two  steam-boats  of  100  tons  each,  and  drawing  from  21  inches  light 
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to  3  feet  loaded,  made  three  trips  above  Camden  for  a  distance  of  about  50  miles. 
The  following  down  freights  were  reported : 

Cotton bales..         250 

Staves number..    25,000 

Logs  (rafted  timber) do 5,000 

Return  freights  of  general  merchandise  and  plantation  supplies. 

I  am  informed  that  the  present  rate  on  cotton  b^  rail  from  Arkadelphia  to  New 
Orleaos  is  $3.85  a  bale,  bat  that  one  of  the  lower-river  packet  companies  has  ar- 
ranged to  run  to  Arkadelphia  during  the  cotton  season  and  offer  a  rate  of  $2  per 
bale,  and  a  correspouding  decrease  on  other  freights. 


W  5. 

IMPROVEMENT  OF  BAYOU  D'ARBONNE,  LOUISIANA. 

Bayou  D'Arbonne  is  fonned  by  the  janction  of  the  Soath,  Middte^ 
aDd  North  or  Corney  branches,  near  Farmerville,  in  northern  Lonis- 
iana,  flows  in  a  southeasterly  direction,  and  enters  Ouachita  Biver 
about  6  miles  above  Monroe. 

An  examination  and  survey  were  made  in  1883,  and  the  plan  of  im- 
provement is  based  upon  the  latter.  The  bayou  is  navigable  during 
high  stages  only,  and  the  project  contemplates  the  removal  of  snags, 
logs,  wrecks,  leaning  trees,  etc.,  obstructing  navigation  between  Stein's 
Bluff  on  Bayou  Corney  and  the  mouth,  a  distance  of  42^  miles,  at  an 
estimated  cost  of  $15,000. 

Work  was  begun  in  1884  and  continued  In  1886  and  1887,  resulting 
in  the  removal  of  a  large  number  of  obstructions  from  the  D'Arbonne 
for  29  miles  above  its  mouth,  putting  that  stretch  in  good  navigable 
condition  and  resulting  in  a  reduction  of  freight  rates  of  about  20  per 
cent.  The  work  is  not  permanent,  however,  as  new  obstructions  are 
added  from  time  to  time,  which  require  removal  in  the  interest  of  safe 
navigation. 

When  operations  in  Little  Biver  were  suspended  the  snag  boat  Hooker 
and  chopping  party  were  transferred  to  this  work.  After  making  some 
minorrepairsof  the  snag-boat  at  Monroe,  La.,  they  entered  the  mouth  of 
D'Arboune  June  18,  and  proceeded  up-stream  to  Farmerville  Landing, 
on  Bayou  Corney,  where  operations  were  commenced.  The  water  was 
12  feet  on  the  Farmerville  gauge,  but  began  falling  so  rapidly  that  on 
the  25th  the  snag-boat  had  to  return  to  deeper  water  near  the  mouth, 
where  it  was  employed  the  remainder  of  the  month.  The  chopping 
party  began  operations  at  Stein's  Blufi',  and  worked  steadily  down- 
stream, thoroughly  removing  the  channel  obstructions  which  the  low 
stage  of  water  brought  to  view,  and  clearing  the  bends  and  abrupt 
points  of  leaning  timber  and  brush.  The  work  is  of  such  recent  date 
that  no  estimt^te  of  the  advantages  derived  therefrom  can  be  made,  but 
steam-boat  men  state  that  the  removal  of  obstructions  has  enabled  them 
to  make  trips  at  a  lower  stage  than  before. 

The  following  is  a  summary  of  the  work  done  during  June,  1889  : 

Knmber. 

Logs  and  snags  remoYed  firom  channel 1,152 

Stamps  renioyed  from  channel 33 

Side-jams  removed ^ 

Shore  snugs  and  stamps  out 191 

L<»aning  trees  removed 1,296 

Leaning  trees  girdled , 2,226 

Leaning  trees  topped 18 

Square  yards  willows  and  brush  cleared  from  banks 3,746 
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Operations  will  be  continaed  so  far  as  practicable  with  the  bahmce 
available,  bat  it  is  probable  that  it  will  be  expended  before  Aagast  L 

If  the  entire  amonnt  estimated  for  completing  existing  project  is  made 
available  in  the  next  appropriation,  the  work  can  be  done  with  sach 
thoroughness  as  not  to  require  attention  for  some  years  to  come.  The 
former  appropriations  were : 

By  acts  of— 

July  5, 1884 t&iOOO 

AnguatS,  1886 2,000 

Aogost  11, 1888 2,000 

Amount  appropriated  to  Jane  30, 1889 9,000 

Amoimt  expended  to  June  30, 1889 8,000 

Money  statement 

Amount  appropriated  by  act  of  August  11,  1888 92,000.00 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 
liabilities  outstanding  July  1, 1888  : 1,000.00 

July  1, 1889,  balance  available 1,000.00 

(Amount  (estimated)  required  for  completion  of  existing  projeet 6, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  apd  1867. 


COMMXROIAL  STATISTICS. 

During  the  fiscal  year  1888-'89  this  bayou  was  navigable  for  eight  months,  Novem- 
ber to  June,  inclusive ;  boats  running  to  Stein's  Bluff  during  that  period.  Four 
steam-boats  ranging  from  20  to  120  tons,  and  drawing  from  10  to  24  incnes  light,  and 
20  inches  to  4  feet  loaded,  made  forty-seven  round  trips.  The  following  down  fteights 
were  reported : 

Cotton bales..  10,000 

Hides pounds..  10,000 

Return  freights  of  general  merchandise  and  plantation  supplies,  aggregating  in 
value  about  ^S50,000. 

The  estimated  value  of  the  commerce  of  the  stream  was  reported  to  be  about 
t7ri4,000. 


W  6. 
IMPROVEMENT  OF  LITTLE  RIVER,  LOUISIANA. 

This  is  a  new  ^nrork.  The  stream  is  formed  by  Dagdemona  Biver  and 
Bayou  Oastor  at  the  janction  of  Winn,  Grant,  and  Catahoula  parishes^ 
Louisiana,  flows  in  a  southeasterly  direction  and  enters  Catahoula  Lake. 
The  outlet  from  Catahoula  Lake  on  the  northeast  is  also  called  Little 
Biver.  It  flows  in  a  northeasterly  direction,  uniting  with  Ouachita  and 
Tensas  at  Trinity,  La.,  in  forming  Black  Biver. 

An  examination  was  made  by  the  United  States  in  1887,  and  the  proj- 
ect for  improvement  based  thereon  contemplated  removing  sunken  logs 
and  cutting  the  most  obstructive  leaning  timber  in  the  stretch  of  river 
from  the  lake  to  Trinity,  a  distance  of  about  25  miles,  at  an  estimated 
cost  of  $2,500.  The  upper  stream  was  not  considered  worthy  of  improve- 
ment. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $2,500  for 
carrying  out  this  project. 
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After  suspending  operatioDs  in  Bayon  BcBuf,  the  snag-boat  Hooker 
and  chopping  party  under  superintendence  of  Walter  S.  Davis  were 
tran^errod  to  this  stream  and  began  work  May  23,  and  continued  until 
June  13,  when  the  water  had  risen  to  so  hig[h  a  stage  that  it  was  nec- 
essary to  suspend  operations.  The  followiug  obstructions  were  re- 
moved : 

NumlMr. 

Logs  and  8Dftg8  fh>ni  channel 2,569 

Stomps  £rom  channel 77 

Side  jams 7 

Shore  snags  ont 1,354 

Stnmps  ont  from  hanks 13 

Leaning  trees 1,568 

Leaning  trees  topped 60 

Leaning  trees  girdled 1,528 

This  work  put  the  river  between  Catahoula  Lake  and  Black  Biver  in 
safe  condition  for  navigation  at  ordinary  stages.  The  available  balance 
will  be  applied  to  the  further  removal  of  sunken  logs,  stnmps,  etc,  in 
this  stretch  during  the  period  of  extreme  low  water.  No  further  ap* 
propriatiou  is  recommended.  Any  additional  work  required  after  ex- 
penditure of  funds  now  available,  such  as  cutting  a  leaning  tree  now 
and  then,  or  removing  an  occasional  log  from  the  channel,  should  be 
done  by  the  people  directly  benefited  by  the  work. 

Money  eiatement. 

Amount  appropriated  by  act  of  An^st  11, 1886 92,600.00 

July  1, 1889,  amoont  expended  donng  fiscal  year |1, 701. 60 

Jab"  1, 1689,  outstanding  liabilities 6.67 

i,  708. 87 

July  1, 1889,  balance  ayaUable 791.73 


^ 


COMIOBBCIAL  6TATI81IGB. 

During  the  flsoal  year  1888-'89  two  steam-boats  of  40  and  50  tons,  drawing  14  and 
84  inches  light  and  3  and  4  feet  loaded,  made  64  trips  in  thia  stream ;  three  tow-boats, 
drawing  8^,  4,  and  9  feet,  with  barges,  made  13  trips ;  and  three  large  steam- boats  of 
850,  350|jknd  445  tons,  diawinc  from  8  to  3  feet  light  and  5  to  6  feet  loaded,  made  6 
trips.  The  river  was  navigable  for  six  months,  Janaary  to  Jnne  inolnsivoi  and  the 
following  down  freights  were  reported : 

Cotton bales..  5,200  Staves number..  100,000 

Cotton-^eed tons..  2,500  Wood cords..         500 

Hides pounds..  3,000  Lumbei" (sawed) feet,B.  M..  300,000 

Hogs head..      150  Logs'(raned  timber)  ..number..  100,000 

Betum  fMghts  of  general  merchandise  and  plantation  supplies  to  the  valoe  of 
about  ^,000. 
The  estimated  value  of  the  commerce  of  the  stream  fbr  the  year  is  given  at  (350,000. 


w  ^. 

IMPBOY£M£NT  OF  BATOU  BARTHOLOMEW,  LOUISIANA  AND  ABKAN8AS. 

HothiDic  has  been  done  for  the  improvement  of  this  stream  dnring 
the  fiscal  year.  The  work  should  be  done  darinii^  the  low- water  season, 
andf  for  the  reasons  stated  in  my  report  on  Ouachita  and  Black  rivers, 
it  was  impracticable  to  begin  operations  in  the  fall  of  1888. 

The  project  contemplates  cutting* overhanging  timber  and  removing 
snags,  logs,  wrecks,  etc.,  obstructing  navigation  from  Baxter  to  the 

jBj^a  8d ^lOX 
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mouth,  a  distance  estimated  to  be  213  miles.  Kew  obstmctions  are 
forming  continnally,  which  require  removal  from  time  to  time,  hence  no 
estimate  for  permanent  improvement  is  given.  With  the  available  bal- 
ance it  is  proposed  to  continue  the  removal  of  obstructions  in  accord- 
ance with  the  plan  heretofore  pursued,  during  this  summer  and  foil, 
and  the  present  intention  is  to  use  for  this  purpose  the  light  snag-boat 
Hooker  and  chopping  party  now  employed  in  Bayou  lyArbonne,  which 
have  performed  effective  and  economical  work  in  other  tributaries  of 
Ouachita  Biver, 
The  following  appropriations  have  been  made  for  this  work : 

By  act  of— 

March  3, 1881 $8,000 

Angust  2, 1882 5,000 

July  6, 1884 5»000 

Aagnst  5, 1886 5,000 

ADgust  11,  1888 6,000 

Amount  appropriated  to  Jane  30, 1889 28,000 

Before  this  imjf^rovement  was  commenced  three  months  was  the  aver- 
age duration' of  the  navigable  season.  Now  it  lasts  six  months,  and 
boats  make  trips  in  about  one-third  less  time,  reducing  the  freight  rates 
about  33^  per  cent,  from  what  they  were  before.  I  am  informed  by 
Oapt.  £.  B.  Gryer,  superintendent  of  the  Cryer  Line  steam-boats  run- 
ning in  this  trade,  who  has  been  engaged  in  navigating  this  and  other 
tributaries  of  Ouachita  Biver  for  the  last  twenty-six  years,  that  if  the 
logs,  stumps,  etc.,  on  the  bottom  were  removed,  insurance  rates  would 
be  reduced  and  light-draught  boats  enabled  to  run  to  Lind  Grove,  La., 
nearly  100  miles  above  the  month,  the  entire  year,  at  a  great  saving  to 
the  merchants  and  planters  who  now  have  to  haul  their  products  and 
supplies  from  50  to  75  miles  by  wagon  when  the  boats  stop  running. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1891,  can  be 
profitably  expended  in  continuing  the  removal  of  obstructions. 

Money  statement 

Amount  appropriated  by  act  of  August  11,  1888 $5,000.00 

July  1, 1889,  balance  available 5,000.00 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891     5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COBOOBBCIAL  STATISTICS. 

The  principal  business  of  Bayou  Bartholomew  is  done  by  small  steam*  boats  connect- 
ing with  the  Ouachita  River  boats  and  the  railroad  at  Monroe.  No  information  of  the 
amountsof  freight  carried  by  these  boats  has  been  obtained,  although  the  masters 
have  been  asked  for  it.  One  through  boat  from  New  Orleans  of  233  tons  made  two 
trips  into  the  bayou  and  brought  out  2,118  bales  of  cotton  and  431  tons  of  seed.  As 
the  bayou  at  present  is  the  only  means  of  transporting  the  products  of  the  bordering 
country,  it  is  thought  that  the  business  was  approximately  the  same  as  reported  last 
year; 
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W8. 

IMPROVEMENT  Oi*  BAYOU  BGEUP,  LOUISIANA, 

Bayoa  Boeaf  rises  in  southeastern  Arkansas,  flows  in  a  southerly  di- 
rection, and  enters  Ouachita  River  at  Stafford's  Poiut,  abont  10  miles 
above  Harrisonburgh,  La. 

The  plan  of  improvement  is  based  upon  an  examination  made  by  the 
United  States  in  1880.  The  project  contemplates  the  removal  of  snags, 
logs,  and  leaning  timber  obstructing  navigation  between  Wallaces 
Landing  and  the  mouth,  about  280  miles.  Owing  to  small  appropriations 
the  work  has  extended  over  a  period  of  eight  years,  and  the  cost  in- 
creased accordingly.  New  obstructions  are  forming  continually,  and 
require  removal  from  time  to  time,  hence  no  estimate  for  permanent  im« 
provement  is  given.  An  examination  of  three  outlets  of  the  bs^ou  near 
Point  Jefferson,  La.,  was  made  in  1884^  and  their  closure  recommended 
at  an  estimated  cost  of  $8,500. 

The  work  done  heretofore  was  carried  on  in  1881, 1882,  and  1884.  The 
removal  of  obstructions  benefited  navigation  greatly  and  lessened  the 
dangers  thereof,  and  boats  were  enabled  to  run  to  Point  Jefferson  dur- 
ing high  water.    Outlet  No.  1  was  closed  in  1887. 

The  work  of  closing  Outlets  2  and  3  was  resumed  by  A.  Hefner  in 
September,  1888,  and  completed  early  in  October.  The  dam  closing 
Outlet  No.  2  contained  10,820  cubic  yards  and  that  at  Outlet  No.  3  940 
cubic  yards  of  earth  embankment.  The  total  cost  of  the  closure  of  the 
three  outlets  to  the  United  States  has  been  $5,441.78.  This  work  was 
conducted  under  the  superintendence  of  Overseer  Walter  S.  Davis,  and 
on  its  completion  he  made  an  examination  of  Bceuf  Biver  below,  pre- 
liminary to  resuming  work  of  removing  obstructions. 

After  constructing  a  flat-boat  for  quarters  for  employes,  etc.,  a  chop- 
ping party  was  organized  November  8  and  began  operations  at  the 
mouth  of  Bayou  Bonne  Idee  (Point  Jefferson),  continuing  down  to  Lid- 
dell's  Landing,  about  4  miles  below  the  Yicksburg,  Shreveport  and  Pa- 
cific Kailroad  Bridge,  which  was  reached  the  last  of  December.  The 
water  at  that  time  having  rea<3hed  a  stage  too  high  for  advantageous 
work,  operations  were  suspended  and  the  party  transferred  to  Bayoa 
Macon.  After  expending  the  funds  available  for  improving  Tensas 
Biver  and  Bayou  Macon  the  chopping  party,  joined  by  the  United 
States  snag-boat  Hooker ^  returned  to  this  stream  April  25.  The  water 
having  fallen  sufficiently',  operations  were  resumed  at  the  point  where 
suspended  in  December  and  carried  down-stream  to  the  month,  which 
was  reached  May  22. 

The  following  obstructions  have  been  removed  during  the  fiscal 
year: 

Snags  And  logs  from  ohannel 2,648 

Stnmps 367 

Jams 16 

Side  Jams.-... 23 

Shore  snags 3,668 

lieaoiog  trees 2,130 

Leaning  trees  girdled ^ 1,557 

Leaning  trees  topped 102 

Brush  cdeared  from  banks,  sq.  yds 3,770 

The  work  extended  from  Point  Jeflferson,  (19  miles  below  Wallace's) 
to  the  mouth  of  the  bayou,  and  has  resulted  in  putting  it  in  fair  navi- 
gable condition  for  the  present.  That  portion  of  the  stream  above  the 
Yicksburg^  Shreveport  and  Pacific  liailroad  Bridge  was  badly  obstructed 
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by  snags,  stamps,  and  sanken  logs,  do  work  having  been  done  in  it 
since  1881.  Below  the  bridge  the  bayou  was  less  obstructed,  having 
been  worked  over  in  later  years ;  still  a  considerable  t^onnt  of  work 
was  done  and  more  is  yet  required.  The  light  snag-boat  Hooker ,  Jo. 
IL  Mair,  master,  rendered  eftective  service  in  the  latter  stretch,  in  re- 
moving tree-slides  and  logs  and  snags  from  the  channel ;  and  those 
too  heavy  or  too  firmly  imbedded  in  the  mud  to  be  removed  by  the 
boat  were  destroyed  with  high  explosives. 

The  closure  of  the  three  outlets  near  Point  Jeffbrson  has  prevented 
the  water  of  Bayou  BcBuf  firom  running  into  Lake  Lafourche  and  being 
dissipated  in  the  swamps  beyond,  and  eventually  leaving  the  original 
channel  entirely  and  mining  navigation  therein.  By  confining  the  flow 
to  its  natural  direction  the  season  of  navigation  has  been  prolonged 
and  a  channel  scoured  through  the  sand  bar  opiiosite  Outlet  No.  1, 
which  is  rapidly  increasing  in  depth  and  the  obstruction  will  soon 
disappear. 

The  balance  available  will  be  applied  to  resuming  the  removal  of 
obstructions  in  the  same  manner  pursued  daring  the  past  year,  as 
soon  as  the  snag-boat  Hooker  can  be  spared  for  this  work. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 
1891,  it  is  proposed  to  continue  the  work  by  systematically  clearing 
the  banks  for  some  distance  back  from  the  bayou,  building  brush 
wing-dams  to  scour  the  bars,  and  removing  shore-slides  and  logs  and 
snags  from  the  channel.  The  snag-boat  Hooker  and  a  chopping  party 
of  fifteen  to  twenty  men  can  be  employed  to  advantage  for  at  least 
six  months  at  a  cost  approximating  $1,650  per  month. 

The  former  appropriations  were : 

By  sots  of— 

Maroh3.  1881 $5,000.00 

Aiignst2,  1888 5,000.00 

Julys,  1884 ; 5,000.00 

Anjtust  5,  1886 5,000.00 

Augnetll,  1888 6,000.00 

AflMMiiit  •ppropriated  to  Jane  30,  1889...   26,000.00 

Amount  expended  to  June  30,  1889 25,022.48 

Money  statement 

Jnlyl,  1888,  amount  available $197.25 

Amount  appropriated  by  act  of  August  11,  1888 6,000.00 

6,197.25 
Jnly  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontetandiug  July  1, 1888 5,219.73 

Jnly  1,  1889,  amount  available 977.52 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10,000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

One  steamer  of  150  tons,  drawing  30  inches  light  and  5  feet  loaded,  made  eight 
trips  in  this  bayou  during  the  fiscal  year,  bringiug  out  the  following  freights : 


Cotton bales..  4,334 

Cotton-seed tons..  16,679 

Hides package..  1 

Wool bags..  5 


Cattle : head..  4 

Staves number..  3,035 

Wood cords..  51 

Poultry coops..  12 


Beturn  freights  of  general  merchandise  and  plantation  supplies. 

The  value  of  the  business  of  the  year  was  estimated  at  not  less  than  $475,000. 
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W  9. 
IMPROVEMENT  •op  TENSAS  RIVER  AND  BAYOU  MACON,  LOUISIANA. 

Tensas  Biver  has  its  source  in  northeastern  Louisiana,  in  Lake  Prov- 
idence, flows  in  a  sontherly  direction,  and  unites  with  Ouachita  and 
Little  rivers  at  Trinity,  La.,  in  forming  Black  Biver.  By  the  act  of  1884 
Bayou  Macon  was  united  under  the  same  head  of  appropriation  with  Ten- 
sas Biver.  This  bayou  rises  in  Desha  County,  southeastern  Arkansas, 
flows  in  a  sontherly  directioni  entering  Tensas  Biver  about  40  miles 
above  its  mouth. 

Examinations  of  these  streams  were  made  in  1880,  upon  which  the 
plan  of  improvement  is  based.  The  project  contemplates  removing  snags, 
logs,  and  leaning  timber  obstructing  navigation  in  the  Tensas  between 
Dallas  and  its  mouth  (about  180  miles),  at  an  estimated  cost  of  $23,000, 
and  the  removal  of  the  same  class  of  obstructions  in  Bayou  Macon  from 
Floyd,  the  present  head  of  navigation,  to  its  mouth  (about  130  miles),  at 
an  estimated  cost  of  $17,000. 

Work  in  Tensas  Biver  was  begun  in  1881  and  continued  in  1884,  ben- 
efiting navigation  by  the  removal  of  obstructions  from  the  lower  80 
miles  of  the  stream.  Work  in  Bayou  Macon  was  earned  on  in  ]886-'87. 
resulting  in  the  removal  of  the  principal  obstructions  between  Floyd 
and  the  mouth.  This  work  was  not  piermanent,  however,  as  new  ob- 
structions have  been  added  from  time  to  time. 

During  the  past  fiscal  year  operations  have  been  as  follows :  The  snag- 
boat  Hooker  And  the  chopping  party,  under  the  superintendence  of  Wal- 
ter S.  Davis,  were  transferred  to  these  streams  in  January.  Work  was 
commenced  in  Bayou  Macon  February  1  and  continued  until  April  14. 
On  April  16  work  was  commenced  in  Tensas  Biver,  and  continued  un- 
ifi  April  22  when,  the  funds  being  practically  exhausted,  the  boat  and 
party  were  withdrawn,  and  returned  to  the  improvement  of  Bayou  Bc&nf, 
Louisiana.  Operations  in  Bayou  Macon  extended  over  the  entire  por- 
tion included  in  the  project ;  those  in  Tensas  were  confinecl  to  the  stretch 
of  river  between  Mound  Bayou  and  Tensas  Bluff,  about  25  miles,  that 
portion  having  been  reported  by  steam-boat  men  as  badly  obstructed. 
The  light  snag-boat  JTooAser  rendered  effective  service  in  taking  obstruc- 
tions from  the  channel,  dynamite  being  used  freely  and  effectively  in 
removing  those  too  heavy  for  her  appliances.  The  work  has  been  well- 
done,  and  the  steam-boat  men  appear  great  y  pleased  with  its  results. 
Gapt.  L.  v.  Oooley,  master  of  the  steamer  H.  Hanna  Blanks^  stated  that 
it  has  so  materially  benefited  navigation  that  ^<  the  run  from  month  of 
Bayou  Macon  to  Floyd  and  return  has  been  shorted  12  hours."  and  that 
**the  stretch  above  the  Yicksburg,  Shreveport  and  Pacific  Bailroad 
Bridge,  always  crooked  and  bad,  received  special  attention,  and  is  now 
a  comiNiratively  good  piece  to  run." 

The  amounts  expended  during  the  year  were  $4,343.99  in  Bayou  Ma- 
con and  $425  in  Tensas  Biver. 

The  following  is  a  list  of  the  obstructions  removed : 

ITamber. 

Logs  Mid  snags  from  ohannel 1,531 

Stnmpe  from  ciiaiii»el '. 408 

SideJuiM 81 

Slwn  mags  and  stamps 1,483 

Leiming  trees 8,123 

Leaniog  trees  topped 743 

LesniDg  trees  girdled 1,825 


1606     REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 


The  former  appropriations  were: 

By  act«  of— 

March  3,  1881 $3,000.00 

JnlyS,  1884 4,000.00 

Angast  5,  1886 4.000.00 

AngQsfcll,  1888 5,000.00 

Amonnt  appropriated  to  Jnne  30, 1889 16,000.00 

Amoant  expended  to  JoneSO,  1889 15,766.99 

(TeoBiw  River,  |7,425;  Bayoa  Macon,  $8,343.99.) 

.  'With  the  Amall  balance  available  nothing  farther  can  be  done  nnless 
a  party  should  be  working  in  vicinity  of  these  streams,  in  which  case  it 
will  be  expended  in  removing  obstructions. 

With  the  amoant  asked  for  the  fiscal  year  ending  June  30, 1891,  it  is 
proposed  to  continue  the  work  of  catting  leaning  timber  and  removing 
logs  and  snags  and  to  build  brush  dams  where  required. 

Money  statement 

Amount  appropriated  by  act  of  Aii^ast  11, 1888 $5,000.00 

Jaly  1, 1^9,  amount  expended  during  fiscal  year 4,768.99 


July  1,  1889,  balance  available 


231.01 


'  Aoiount  (eetimated)  required  for  completion  of  existing  project ^,  000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  10, 000. 00 
^  Bobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,     harbor  acts  of  1866  and  1867. 


COMMEBCIAL  STATISTICS. 


Tensas  River  was  navigable  for  small  boats  all  the  year,  and  Bayou  Macon  to  Floyd 
about  five  months.  Eight  steam-boats,  of  from  40  to  :)50  tons,  and  drawing  12  to  30 
inches  light  and  2  to  6  feet  loaded,  made  about  93  trips  in  these  streams.  The  follow- 
ing down  freights  were  reported : 


Cotton bales..  11,600     Hay bales..         500 

Cotton-seed tons..  4,000     Moss do...          100 

Hides pounds..  10.000     Staves number..  200,000 

Wool do....  5,000     Wood cords..       1,000 

Cattle head..  ^00  TjOgs (rafted  timber)  ..number..      5,000 

Hogs do...  1,000 

Return  freights  of  general  merchandise  and  plantation  supplies ;  estimated  value, 

The  estimated  valne  of  the  commerce  of  the  stream  for  the  year  is  given  at  about 
$1,250,000. 


W  lo. 


IMPROVEMENT  OF  BAYOUS  RONDEWAY  AND  VIDAL,  LOUISIANA. 

This  is  a  new  work.  To  comply  with  the  requirements  of  the  river 
and  harbor  act  of  August  5,  1886,  an  examination  of  these  streams  was 
made  in  1887.  (Report  of  Chief  of  Engineers,  1887,  page  1497.)  The 
improvement  proposed  was  the  removal  of  obstructions,  chiefly  leaning 
trees,  from  the  canal  and  that  part  of  Bayou  Yidal  which  would  remain 
open  from  Lake  Palmyra  to  the  line  of  levee  to  be  built  by  State  author- 
ity north  of  the  lake,  etc.,  at  an  estimated  cost  of  $1,000. 
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The  river  and  barbor  act  of  August  11, 1888,  appropriated  $1,000  for 
this  purpose. 

A  chopping  party,  under  overseer  W.  W.  Moore,  commenced  work 
September  17,  where  the  new  levee  crosses  Bayou  v  idal  and  continued 
down-stream  to  Lake  Palmyra,  which  was  reached  October  13,  and  op- 
erations suspended  after  having  accomplished  the  following  work : 

KninlMr. 

Snags  remoTed 7 

Stomps  cat 155 

Shore  snags 29 

Leaning  trees  cot 566 

Leaning  trees  topped 7 

Leaning  trees  girdled 122 

Brosh  out  fh>m  banks sq. yds..  149 

This  completed  the  project  so  far  as  clearing  obstructions,  but  on  ac- 
count of  the  levee  across  the  bayou  the  current  was  too  sluggish  to  float 
off  the  trees  cut,  etc.,  and  xirevent  their  forming  new  obstructions. 
These  were  all  chopped  into  short  lengths  of  10  to  12  feet,  so  as  to  be 
easily  handled  when  the  water  reached  a  stage  high  enough  to  get  them 
out  of  the  bayou.  In  March  the  water  having  risen  sufficiently  a  small 
steam-boat  and  crew  were  employed  during  the  latter  part  of  the  month 
in  collecting  debris  left  by  the  chopping  party  and  towing  it  out  into 
the  current.  Operations  of  the  year  have  rendered  navigation  safe  for 
small  boats  and  reduced  insurance  to  the  same  rates  charged  on  the 
Mississippi  Biver. 

All  work  entertained  in  the  project  for  these  streams  is  completed, 
but  a  further  appropriation  of  $2,000  is  recommended  for  the  following 
reason: 

The  new  levee  cuts  off  Bayous  Yidal  and  Bondeway  from  Lake  Pal- 
myra, the  old  bend  of  the  Mississippi  Biver  at  the  part  where  they 
united  to  form  Bayou  Yidal  proper.  Before  the  old  levee  system  along 
the  west  shore  of  the  bend  broke  down.  Bayou  Yidal  was  connected 
with  the  lake  by  a  cut  or  ^<  canal "  for  the  purpose  of  draining  the  swamp 
above.  The  canal  has  been  used  of  later  years  for  the  navigable  route 
ttom  Lake  Palmyra  into  the  bayou,  and  the  old  line  of  the  bayou  has 
become  obstructed  by  fallen  timber  and  stumps.  Property  owners  at 
the  junction  of  Yidal  and  Bondeway  claim  the  ''canal"  and  issued 
notice  that  a  tax  would  be  levied  on  all  freights  passing  through  it.  I 
propose,  therefore,  to  reopen  the  old  bayou  and  so  save  the  steam  boat 
interest  from  such  an  imposition.  This  work  will  require  about  10,000 
cubic  yards  of  dredging  and  an  expenditure  of  about  $500  for  explo- 
sives, chopping,  etc.  The  best  dredge  for  the  purpose  is  the  Lane  Star 
now  in  Bed  Biver.    The  estimates  are  as  follows : 

Towing  dredge  ftx>m  Bed  Biver  to  Bayou  Yidal  and  retnm |600 

One  month's  work,  dredge  and  crew 900 

Pay  of  chopping  pfarty  and  explosives '. 500 

Total 2,000 

Money  statement 

Amonnt  appropriated  by  act  of  Angnst  11,  1888 (1,000.00 

Jnlyl,  1889,  amonnt  expended  during  fiscal  year 1,000.00 

i  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1691      2, 000. 00 
2  Snbmitted  in  oompliaDce  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Lake  Palmyra  has  been  luiYigable  for  small  boata  to  New  Cartbage,  at  moath  of 
Bayoa  Vidal,  dariog  tbe  entire  fiacal  year  1888-'89,  exeept  tbe  month  of  October, 
when  they  ooald  not  enter  the  month  of  the  lake.  Bayoa  Vidal  was  nayigable  fbr 
three  months,  Febmary,  March,  and  April.  The  Sarf^ni,  a  steamer  of  90  tons,  draw- 
ing 2  feet  light  and  4  feet  loaded,  made  M  trips  in  this  trade,  and  the  JimmU  £.,  of 
60  tons,  drawing  12  inches  light  and  2  feet  loaded,  50  trips. 

The  freights  reported  were  as  follows : 

Dawn  fteigkti. 

Cotton bales..  7,000 

Cotton-seed tons..  6,000 

Wool ponnds..  1,000 

Moss i bales..  900 

Wood cords..  400 

Betwm  fir€i§ht9. 

Pork  and  baoon pounds..  400,000 

Grain sacks..  6,000 

Hay tons..  500 

Sugar  and  molasses ...barrels..  600 

Flonraod  meal do 1,800 

Cotton-seed  and  meal tons..  400 

Sawed  lumber feet,B.M..  500,000 

The  estimated  Yalne  of  the  oommeroe  at  the  present  time  in  round  numbers  is  given 
at  $750,000. 


Wii. 

IMPROYBMBNT  OF  BIG  BLACK  BIVBR,  MISSISSIPPI.  ' 

No  work  has  been  done  in  this  stream  since  1884.  The  appropria- 
tion in  the  river  and  harbor  act  of  AnguAt  5,  1886,  contained  the  fol- 
lowing proviso :  ^'  No  part  of  this  appropriation  shall  be  nsed  until  the 
State  of  MissiNsippi  shall  havetirst  caused  the  bridges  over  said  stream 
south  of  the  Yicksburg  and  Meridian  Bailroad  to'  be  so  constructed  as 
not  to  obstmct  the  navigation  of  said  stream."  *  This  requirement  has 
not  been  complied  with  yet,  and  the  condition  of  affairs  is  practically 
the  same  as  set  forth  in  my  last  report. 

To  conform  to  the  act  of  August  5, 1886,  the  State  of  Mississippi 
pi^ssed  an  act  March  7, 1888,  requiring  the  Louisville,  New  Orleans  and 
Texas  Railway  Company  to  remove  the  obstruction  to  navigation  caused 
by  the  fixed  span  of  its  bridge  crossing  this  about  15  miles  above  the 
month,  etc.    (See  Keport  of  Chief  of  Engineers,  1888,  page  1357.) 

No  mention  was  made  of  the  county  bridge  at  Baldwin's  Ferry,  and 
as  the  supervisors  are  unwilling  either  to  alter  this  bridge^  or  to  repair 
it,  it  serves  both  as  an  obstruction  to  the  tree  navigation  of  the  stream 
and  to  the  expenditure  of  the  appropriation.  The  State  legislature  of 
Mississippi  will  meet  January  7,  1890,  when  the  matter  will  probably 
be  brought  up  again  for  action. 

As  stated  in  my  last  report,  the  railway  company  signified  its  inten- 
tion of  complying  with  the  requirements  of  this  act,  and  in  August, 
1888,  submitted  plan  of  proposed  changes  and  alterations  of  the  bridge, 
which  was  referred  to  the  Secretary  of  War  and  approved  by  him  Sep- 
tember 8, 1888.  The  work  is  now  in  progress,  and  the  general  manager 
of  the  railway  company  reports  that  he  expects  to  complete  it  about 
the  1st  of  November  next. 
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The  former  appropriations  were : 

BjMt  approved  July  5,  1884 16,000 

By  act  approved  Augast  5,  1886 6,006 

No  ihrther  appropriation  is  recommeDded. 

Money  statement, 

Jaly  1,  1888,  amoont  available $5,000.00 

July  1,  18b9,  balance  available 5.000.   ' 


1 


Amonnt  (eetimate^l)  required  for  completion  of  existing  project 82, 000. 00 

Sabmitted  in  oomplianoe  witb  requirements  of  seotions  2  of  river  and 
baibor  acta  of  1866  and  1867. 


COMMSRCIAL  STATISTICS. 


Doring  the  ilaeal  year  1888-'89  four  barge-loads  of  stave-,  a  total  of  143,000  pieces, 
were  brought  out  of  this  stream. 

A  small  steamer  of  about  60  tons,  drawing  14  inches  light  and  3  feet  loaded,  made 
eight  trips  into  the  lower  part  of  the  river,  bat  no  information  of  freights  carried 
eonld  be  obtained. 


W  12. 
IMPROVEMENT  OF  YAZOO  RIVER,  MISSISSIPPI. 

Tazoo  Biver,  about  264  miles  in  length,  is  formed  by  the  junction  of 
Yalabusha  and  Tallabatchee  rivers,  flows  in  a  general  soathwesterly 
direction,  through  one  of  the  richest  sections  of  country  in  the  South, 
and  enters  Mississippi  River  6  miles  above  Yicksburg. 

An  examination  of  wrecks  of  gun-boats,  steamers,'  and  other  obstruc- 
tions placed  in  the  river  during  the  war  was  made  by  the  United  States 
in  1873,  and  a  similar  examination,  which  included  the  natural  obstruc- 
tions to  navigation,  was*  made  in  1874.  The  project  contemplates  the 
removal  of  wrecks,  logs,  snags,  overhanging  timber,  etc.,  obstructing 
navigation  throughout  the  entire  length  of  the  river.  The  work  can  not 
be  permanent,  as  new  obstructions,  cansed  by  floods,  sliding  banks,  etc., 
are  brought  into  the  river  each  year;  consequently  no  detailed  esti- 
mates have  been  submitted. 

The  wrecks  of  eleven  steamers,  sunk  during  the  war,  were  removed 
by  contract  during  187d-'74.  In  1875  and  1877  the  United  States  snag- 
boat  O.  6.  Wagner  was  employed  in  removing  wrecks  and  other  obstruc- 
tions. The  snag-boat  John  R,  Meigs  was  completed  in  1879,  and  the 
principal  work  since  has  been  carried  on  with  that  boat.  The  results  c^ 
the  work  are  marked ;  the  large  number  of  wrecks  and  many  natural 
obstructions  which  limited  the  navigable  season  have  been  removed, 
and  the  river  is  navigable  the  entire  year. 

The  snag-boat  Meigs  left  Yicksburg,  Miss.,  September  1, 1888,  for  St. 
Louis,  Mo.,  to  undergo  extensive  repairs  authorized  by  river  and  har- 
bor act  of  August  11,  1888,  arriving  at  the  latter  place  September  13. 
Bepairs  were  commenced  October  1,  and  completed  by  the  middle  of 
December.  They  consisted  of  a  new  ^^-inch  steel  bottom,  13  new 
knuckle  plates,  6  new  plates  on  sides,  4  new  plates  on  bow,  and  taking 
up  iron  forward  deck,  straightening  the  beams,  and  relaying  deck  and 
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reinforcing  it  with  5  new  plates;  altering  and  repairing  cabin ;  recov- 
ering roof  and  boiler-deck ;  bnilding  a  new  wheel ;  repainting  the  boat: 
minor  repairs  of  wood-work,  etc.,  at  a  cost  of  $10,000.  An  additional 
amount  of  $838.08  was  expended  for  four  new  iron  capstans  to  replace 
wooden  ones,  repairs  of  capstan  machinery,  etc 

After  receiving  supplies,  the  boat  left  St  Louis  December  18,  and 
arrived  at  Yicksburg  December  30.  I  made  a  trip  of  inspection  of  the 
river  to  its  head,  including  Tchula  Lake  January  4-11,  and  finding  it 
badly  obstructed  in  several  places  by  tree-slides  ordered  the  boat  to 
return  and  begin  work  at  once.  Work  was  continued  in  Yazoo  till 
February  1,  when  the  boat  was  transferred  to  Tchula  Lake.  By  the 
time  operations  in  the  latter  stream  were  suspended,  the  Yazoo  had 
reached  a  stage  too  high  for  advantageous  work,  and  the  ifd/^^  was 
transferred  to  Eed  Kiver  temporarily.  Returning  in  May  the  boat  re- 
sumed work  in  this  and  Tallahatchee  Biver,  having  been  employed  ia 
Yazoo  May  5-17  and  June  4-12. 

The  following  is  a  summary  of  the  work  performed  in  Yazoo  River 
during  the  past  year : 

Snags  and  logs  pulled 454 

Stamps  pnll^ 39 

Side  jams  removed 1 

Stamps  and  shore-snags  out 161 

Leaning  trees  cat 1,364 

Leaning  trees  elrdled 131 

Wing-dams  bant .' 1 

At  present  the  river  is  at  too  high  a  stage  for  effective  work,  and 
operations  wUl  not  be  resumed  until  low  water. 

In  the  last  fifty-two  years  fi.fty-five  steam>boats  have  been  lost  and  de- 
stroyed in  this  river,  about  twenty  of  which  were  wrecked  during  the 
war.  One  above  mouth  of  Big  Sunflower  River,  one  at  French  Bend, 
and  one  about  9  miles  below  Honey  Island  (the  BarksdaUj  burned  iu 
1888)  are  reported  badly  in  the  way,  and  four  others  as  more  or  less  iu 
the  channel.  After  every  rise  and  fall  new  snags  appear,  and  where 
the  banks  are  heavily  timbered  trees  slide  into  the  river,  singly  and  by 
dozens,  and  having  so  much  sediment  sticking  to  their  roots,  form 
dangerous  snags,  difScult  to  remove.  If  appropriations  were  made  so 
as  to  allow  about  four  months'  work  each  year  this  river  could  be  kept 
in  good  navigable  condition. 

The  act  of  August  11,  1888,  provided  |8,000  of  the  amount  appro- 
priated for  Yazoo  River  '<  for  constructing  a  pumping  dredge-boat.'' 
1  have  found  and  tried  a  pumping-dredge  at  Alton,  111.,  consisting  of  a 
hull  about  28  by  64  feet,  deck-house,  boiler  and  fittings,  feed-pump, 
driving-engine.  Yap  Wie  centrifugal  pump,  12-inch  suction  and  10-inch 
discharge,  No.  6  pressure- pump,  with  hose  and  jet,  small  two-cylinder 
hand  deck-pump,  small  single  cylinder,  single  drum-hoisting  engine, 
and  suction  and  discharge  pipe,  belting,  etc. ;  all  new.  The  hull  was 
built  and  fitted  up  last  fall,  and  is  in  good  order.  The  price  is  $2,500 
at  Alton,  which,  according  to  my  estimate,  is  about  half  itsoriginal  cost. 
A  larger  pressure-pump  will  be  needed,  and  probably  a  double  drum-hoist- 
ing engine.  Judging  from  the  trial,  I  am  confident  that  this  dredge  can 
be  made  a  success  iu  mud  (no  doubt  about  sand  and  gravel)  within  the 
amount  allotted,  either  by  the  use  of  additional  jets  or  cutters  or  other 
devices  that  may  suggest  themselves  while  using  it,  and  I  therefore 
have  recommended  the  purchase. 

It  is  probable  that  the  balance  available  for  snagging,  etc.,  will  bo 
expended  by  or  before  the  end  of  October,  1889. 
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The  following  are  the  estimates  for  the  fiscal  year  ending  Jane  30, 
1891: 

A  small  light-draaght  boat  for  use  in  the  nppor  river  and  the  tributaries 

to  Yazoo,  and  for  towing  and  general  eervioe  in  this  district $10, 000. 00 

Kxpensesof  same S,lKX).00 

Expenses  of  enag-boat  Jfet^f 10,000.00 

Expenses  of  dredco .'. 6,000.00, 

Fiat-boat  and  ontnt,  and  expenses  of  chopping  parties  engaged  in  system- 
atic clearing  of  the  river  banks 10,000.00 

General  repairs  to  plant  and  outfit,  office  expenses  and  contingencies....  6, 000. 00 

Total ^ 50,000.00 

This  amonnt  can  be  profitably  expended  in  one  season. 
The  former  appropriations  were: 

By  acts  of~ 
March  3, 1873,  applied  to  the  removal  of  eleven  wrecks  sunk  during  the 

war $40,000.00 

March3,  le^5 12,000.00 

Augnstl4,  1876 15,000.00 

June  18,  1878 25,000.00 

March  3,  1879 15,000.00 

June  14, 1880 12,000.00 

Maroh3,  1881 6,000.00 

Auijrusta,  1882 e.cioo.oo 

Joly5, 1884 10,000.00 

Augusts,  1886 15,000.00 

August  11, 1888 32,UOO.tO 

Amount  appropriated  to  Jone  30,1889 190,000.00 

Amonnt  expended  to  June  30,  lb89 177,557.74 

Money  statement. 

Jnlyl,  1888,  amount  available 1993.44 

Amonnt  appropriated  by  act  of  August  11, 1888 32,000.00 

32, 993. 44 
Jaly  1,  1889,  amonnt  expended  during  fiscal  year,  exdusiTe  of  liabilities 

outstanding  July  1, 1888 20,551.18 

July  1, 1889,  balance  available 12,442,26 

C  Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  Ja  ne  30, 1891  50, 000. 00 
<  Submitted  in  compliance  with  requirement  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  river  was  navieablc  the  entire  year.    Fall  statistics  could  not  be  obtained. 

The  Yazoo  and  Tallahatchee  Transportation  Company's  steamers,  5  in  number, 
ranging  IW>in  110  to  233  tons  and  drawing  from  15  to  22  inches  light,  and  4  to  5^  feet 
loaded  made  185  round  trips,  carrying  general  merchandise  and  plantation  snpplies 
of  which  no  record  was  kept,  and  bringing  ont  30,554  bales  of  cotton,  about  25,000 
tons  of  cotton  seed,  31,000  staves,  and  miscellaneous  freights. 

The  Pugh  Line  steamers  of  Yazoo  City  and  a  steamer  belonging  to  the  Yazoo  City 
Oil  Mill  run  in  this  trade,  and  independent  steamers  make  occasional  trips.  No  defi- 
nite information  of  the  amount  of  business  done  by  these  boats  could  be  obtained, 
although  the  owners  have  been  asked  for  it  repeatedly.  It  is  estimated,  however, 
that  they  carried  not  less  than  10,000  bales  of  cotton  and  5,000  tons  of  seed,  besides 
miscellaneous  freights. 

The  amount  of  cotton  received  at  Vicksburg  from  Yazoo  Biver  and  tribataries,  as 
reported  by  the  Vicksburg  Cotton  Exchange,  was  35,587  bales. 

The  Yasoo  City  Exchange  rejwrts  19,598  bales  received  at  that  place. 
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W13. 
IMPROVEMENT  OF  TCHULA  LAKE.  M1SSI88IPPL 

At  the  head  of  Honey  Island,  abont  220  miles  above  its  mouthy  the 
Yazoo  Biver  divides  into  two  branches,  the  westerly  one  retaining  the 
name  of  the  river,  while  the  easterly  and  narrower  branch  is  called 
Tchnla  Lake  or  River.  The  distance  from  the  head  to  the  foot  of  the 
island,  where  the  branches  again  nnite,  is  abont  67  miles. 

Productive  plantations  join  one  another  along  the  banks  of  tbe  laket 
and  the  amount  of  cotton  raised  annually  is  estimated  to  be  abont  20,000 
bales,  which  formerly  was  brought  to  market  via  Tchnla  Lake  and 
Yazoo  Biver,  or  hauled  in  wagons  long  distances  to  the  southern  divis- 
ion of  the  Illinois  Gentral  Railroad.  This  road  has  constructed  a  line 
from  Yazoo  City  to  the  month  of  Yalabnsha  River,  which  touches 
Tchnla  Lake  at  several  points,  and  has  a  tap-line  ^m  Tchnla  City  to 
the  main  line  at  Durant,  Miss.,  and  transports  most  of  the  cotton,  which 
has  to  be  marketed  before  navigation  opens  in  the  lake. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  pro- 
ject based  thereon  contemplated  the  removal  of  snags,  logs,  overhang- 
ing trees,  etc.,  obstructing  navigation,  to  enable  light-draught  boats  to 
enter  the  lake  earlier  in  the  season.  The  estimated  cost  of  such  im- 
provement was  $10,000,  with  the  idea  of  doing  the  work  in  one  low- 
water  season.  Twelve  thousand  dollars  have  been  appropriated,  but 
at  such  irregular  intervals,  extending  over  eight  years,  that  the  work 
never  has  l^n  completed  as  projected,  and  even  if  once  done  thor- 
oughly, will  have  to  be  gone  over  from  time  to  time  to  remove  addi- 
tional obstructions  that  are  forming  eontinnally. 

Work  was  l>egun  in  1881,  and  continued  in  1882, 1884,  and  lS8&-^7. 
Navigation  was  improved  considerably  by  the  removal  of  overhanging 
timber,  snags,  etc,  and  boats  enabled  to  enter  the  lake  earlier  and  run 
much  later  in  the  season. 

The  United  States  snag-boat  MeigSy  P.  R.  Starr,  master,  entered  the 
mouth  of  the  lake  February  1, 1889,  and  commenced  operations,  work- 
ing through  to  the  head  of  Honey  Island  and  then  back  to  the  foot  of 
the  lake,  reaching  the  latter  point  February  19.  Work  was  then  sus- 
pended until  the  water  should  reach  a  stage  low  enough  for  a  chopping 
party  to  commence  clearing  the  banks.  The  following  is  a  summary  of 
the  work  performed  by  the  Meigs : 

8aag8  pulled 89 

Stumps  palled 16 

Side  Jams  remoyed 3 

Leaning  trees  cat 1,138 

Leaning  trees  topped 180 

Leaning  trees  girdled 973 

Brash  cat  fh>m  banks .'...•• sq.  yds..  185 

There  are  three  large  sand-bars  in  the  lake,  one  at  the  head  and  the 
others  20  and  50  miles  below.  The  bar  at  the  head  is  enlarging  gradu- 
ally, and  each  year  the  Water  has  to  be  a  little  higher  before  t^ts  can 
enter  that  end.  Were  these  bars  removed,  and  the  timber  and  brush 
thoroughly  cleared  from  the  banks,  it  is  probable  that  the  channel  would 
scour  to  greater  depth.  I  recommend  the  use  of  a  flat-boat  and  a  large 
chopping  party,  to  cut  brush  and  leaning  trees  so  as  to  widen  tbe  chan- 
nel. Logs  and  stumps  can  be  removed  with  high  explosives.  Brush 
dams  at  the  bars  can  be  built  at  small  expense  with  material  cut  in 
clearing  the  banks,  and  a  considerable  increase  of  depth  obtained  by 
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their  aid.  It  is  proposed  to  apply  the  available  balance  to  carrying  oat 
this  worky  so  far  as  practicable  with  that  amonnt  The  sum  of  $6,000 
can  be  spent  to  good  advantage  in  this  way  in  the  low-water  season, 
and  the  obstructions  so  thoronghly  removed  with  this  amount  that  no 
farther  work  would  be  required  for  several  years  to  come. 
The  former  appropriations  were : 

By  Acto  of— 

M«reh3, 1881 $3,000.00 

August  2,  1882 2,500.00 

Ju&5,  1884 l.&OO.OO 

Augusts,  1886 2,000.00 

August  11,  1888 3,000.00 

Amount  appropriated  to  June  30, 1889 12,000.00 

Amount  expended  to  June  30, 1889 10,278.57 

* 

Mimeji  statement. 

Julyl,  1886,  amount  available $0.78 

Amount  appropriated  by  act  of  August  11,  1886 3,000.00 

3,000.78 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusiye  of  liabilities 
outstanding  July  1, 1888 1,279.35 

July  1,  1889,  balance  avaOable 1,721.43 

C  Amount  that  can  be  profitably  expended  in  fiscalrear  ending  June  30, 1891      6, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMKBttCIAL  STATISTICS. 


When  the  water  is  hish  eoouf^h  the  Yasoo  boats  ^  through  the  lake,  but  no  in- 
formation as  to  the  number  of  tnps  made,  and  the  freights  carried  could  be  obtained, 
^though  circular  letters  were  sent  early  in  June^o  the  owners  of  steam-boats  ana 
othor  persons  interested  in  this  improvement,  asking  for  such  information  as  they 
were  aole  to  give. 


W  14 
DfPBOVEMENT  OF  TALLAHATCHEE  BIVEB,  MISSISSIPPI. 

The  headwaters  of  this  river  are  in  Tippah  and  Union  counties,  in 
northern  Mississippi.  It  flows  in  a  southwesterly  direction  nntil  joined 
by  Goldwater  Biver  in  forming  Yazoo  Biver. 

An  examination  was  made  by  the  United  States  in  1879.  The  project 
based  thereon  contemplated  the  removal  of  snags,  sunken  logs,  and 
leaning  timber  obstructing  low-water  navigation  below  the  mouth  of 
Goldwater,  a  distance  of  165  miles,  and  the  removal  of  the  wreck  of  the 
steamer  Star  of  the  Westy  lying  in  the  channel  8  miles  above  the  month. 
The  estimated  cost  of  such  improvement  was  $40,000.  An  additional 
examination  was  made  in  1880  to  obtain  further  information  in  regard 
to  the  river,  which  demonstrated  that  any  improvement  ikbove  Shar- 
key's Landing,  about  100  miles  above  the  mouth,  would  be  of  little  use. 

Work  was  begun  in  1879  and  continued  in  1880, 1881, 1882, 1884,  and 
1885-'87.  Parts  of  the  appropriations  of  1880  and  1881  and  the  entire 
appropriation  of  1882  ($10,000  in  all)  were  expended  above  mouth  of 
Goldwater  to  Batesville,  as  required  by  the  acts.  This  portion  of  the 
river,  however,  was  not  included  in  the  original  project  or  estimate  of 
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cost.  The  work  resalted  io  the  removal  of  a  large  nomber  of  obstrac- 
tioDS  and  greatly  increased  the  capacity  of  the  river  for  navigatioD. 

Before  improvemcDt  the  river  was  navigable  from  the  month  of  Cold- 
water  to  the  Yazoo  about  six  months  of  the  year.  Boats  from  the 
Yazoo  now  run  to  Sharkey's  Landing  the  entire  year,  but  rarely  go 
above  that  point  at  any  stage,  as  the  amount  of  commerce  is  not  suffi- 
cient to  justify  the  expense  of  a  longer  trip.  The  snag-boat  Meigs  in 
1886-^87  placed  the  river  in  better  condition  than  ever  before  known, 
and  river  men  were  well  pleased  with  the  work  accomplished.  Many 
dangerous  obstructions  remain,  however,  the  removal  of  which  would 
benefit  navigation  greatly.  New  obstructions  are  forming  continually, 
and  no  permanent  improvement  can  be  effected. 

In  the  past  fiscal  year  the  snag-boat  Meigs^  P.  B.  Starr  master,  was 
employed  in  this  stream  Itfay  18-31  and  June  13-17.  By  the  latter  date 
the  river  was  rising  rapidly,  with  no  prospect  of  an  early  fall,  and  the 
boat  was  brought  to  Yicksburg  and  laid  up.  The  following  obstruc- 
tions were  removed : 

Soags  pulled nomber..      171 

Stamps  pulled do....        63 

Logs  removed  from  channel do....        33 

Until  June  15  the  water  was  at  a  low  stage,  favorable  to  snagging 
operations,  and  the  Meigs  worked  as  high  as  Williams's  wood-yard,  18 
miles  below  Sharkey's  Lauding,  removing  tree  glides  and  other  obstruc- 
tions from  the  channel.  As  soon  as  the  water  falls  suflSciently,  opera- 
tions will  be  resumed,  and  the  available  balance  will  be  expended  by 
October. 

The  snag-boat  Meigs  should  be  used  a  short  time  each  year  to  remove 
heavy  snags,  tree  slides,  and  sunken  saw-logs,  but  the  appropriation 
should  be  large  enough  to  permit  the  use  of  shore  parties  systematic- 
ally to  clear  the  banks,  which  are  heavily  timbered.  The  estimates  for 
1891  are: 

MeigB,  one  and  one-half  months,  at  $2,200 |3,300.00 

Shore  party,  wafj^es  and  sabsistence,  five  months,  at  (1,200 6, 000. 00 

Explosives,  tackles,  etc 400.00 

Office,  contingencies,  and  administration 300.00 

Total 10,000.00 

The  former  appropriations  were: 

By  acts  bf — 

March  3,  li?79 $6,000.00 

June  14,  1880 9,000.00 

March  3,  1881 3,000.00 

August  2,  1882 3,000.00 

Julys,  1884 3,000.00 

August  5,  1886 3,500.00 

August  11,  1888 5,000.00 

Amount  appropriated  to  June  30, 1889 32,500.00 

Amount  expended  to  June  30, 1889 29,548.11 

Above  month  of  Coldwater,  $10,000;  below  month  of  Coldwater, 
$19,548.11. 

Money  statement. 

Amount  appropriated  by  act  of  August  11, 1888 $5,000.00 

July  1,  18^9,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1888 2,048.11 

July  1, 1889,  balance  available 2,951.89 
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f  Amount  (estimated)  req aired  for  complotioa  of  existing  project (17, 500. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1891    10, 000. 00 
Sumbitted  in  compliance  with  reqairements  oi  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 


COMHEBCIAJL  STATISTICS. 

FaU  statistics  regarding  the  commerce  of  this  stream  conld  not  be  obt>aiiied.  It 
was  navigable  the  entire  year,  and  boats  ran  as  high  as  Sharkey's  Landing  aJl  the 
time. 

The  Yazoo  and  Tallahatchee  Transportation  Company's  steamers,  four  in  namber, 
rancing  from  163  to  233  tons,  and  drawing  from  15  to  22  inches  light  and  ii  to  ^  feet 
loaded,  made  60  round  trips  to  Sharkey's,  carrying  general  merchandise  and  planta- 
tion snpplies,  and  bringing  out  7,500  bales  of  cotton,  16,500  tons  of  cotton-seed,  and 
miscellaneous  freights. 

The  Pugh  Line  steamers,  of  Yasoo  City,  operate  in  this  trade,  running  a  boat  three 
times  a  week  between  Greenwood  and  Sharkey's,  and  connecting  wit%  the  niiaois 
Central  Railroad  at  the  former  place.  Independent  steamers  also  make  occasional 
trips.  No  definite  information  of  the  amount  of  business  done  by  these  boate  could 
be  obtained,  although  the  owners  have  been  asked  for  it  repeatedly.  It  is  estimated, 
however,  that  they  carried  not  less  than  8,000  bales  of  cotton  and  2,000  tons  of  seed, 
besides  miscellaneous  freights. 

During  high  stages  considerable  timber  is  brought  out  of  this  river  by  raftsmen, 
and  a  large  quantity  of  staves  is  shipped  to  market  yearly  by  this  route.  Numbers 
of  prosperous  little  towns  are  scattered  along  the  banks,  all  being  of  more  or  less 
importance  as  shippin^^  points,  and  having  some  of  the  finest  cottx)n>prodacing  lands 
in  the  State  of  Mississippi  to  supp^ort  them.  The  improvement  is  important,  as  at 
present  the  ri^er  is  the  most  available  outlet  to  market,  the  only  other  means  of 
transportation  being  the  branch  of  the  Illinois  Central  Railroad  east  of  Yalta- 
busha  River,  which  Is  practically  inaccessible  to  planters  on  the  right  bank,  and 
would  necessitate  a  haul  of  from'5  to  25  miles  through  the  swamps  and  across  Yalla- 
bnsha  for  those  on  the  left  bank. 


W  15- 

IMPROVEMENT  OF  STEELE'S  BAYOU,  MISSIS8IPPL 

This  bayou  has  its  sconrce  id  Swan  Lake,  Washington  Godnty,  Miss., 
flows  in  a  southerly  dii  ection  parallel  to  the  Mississippi  Biver,  and  enters 
Yazoo  Biver  about  12  miles  above  its  mouth,  and  generally  is  not  navi- 
gable except  when  the  Mississippi  is  high  enough  to  fill  the  lower  por- 
tion with  backwater. 

An  examination  was  made  by  the  United  States  in  1883,  but  the  en- 
gineer officer  in  charge  reported  the  stream  not  worthy  of  improvement 
and  the  work  not  a  public  necessity. 

The  upper  part  of  the  bayou  and  the  borders  of  Lake  Washington 
and  Swan  Lake  furnish  the  products  shipped  through  it.  The  lower 
part  is  subject  to  overflow  from  backwater,  and  not  much  laud  in  the 
vicinity  is  under  cultivation.  The  west  side  of  Lake  Washington  is  not 
far  from  the  Mississippi  Biver,  and  a  branch  of  the  Lonisville,  New  Or- 
leans and  Texas  Bailroad  extends  from  Greenville  south  to  Glen  Allan, 
near  the  Issaquena  County  line,  whence  it  will  be  extended  to  the  main 
line  near  Boiling  Fork  this  fall.  This  lies  between  Swan  Lake  and 
Lake  Washington,  and  will  absorb  much  of  the  carrying  trade  that 
otherwise  would  be  tributary  to  Steele's  Bayoa. 

During  1884-'85,  and  the  latter  part  of  1886,  chopping  parties  re- 
moved obstructions  of  snags,  stumps,  leaning  timber,  etc,  so  far  as  the 
funds  available  would  permit.  Operations  of  the  two  seasons  extended 
from  the  head  of  Washington  Bayou,  which  connects  Steele's  Bayou 
and  Lake  Washington,  to  the  mocfth  of  Steele's  Bayou. 
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In  Febraary,  1889,  the  steamer  Lake  WoihinffUm  was  hired  for  work 
in  this  stream.  She  left  Vicksbai^g^  February  11,  and  proceeded  op- 
stream  to  near  the  month  of  Washington  Bayoa  (as  far  as  practicable 
at  the  stage  of  water),  working  back  from  that  point  The  work  was 
performed  as  thorongnly  as  circumstances  woold  permit,  the  boat  be- 
ing compelled  to  drop  down-stream  as  the  water  fell  to  prevent  being 
caoght  in  the  bayoa  without  sulDBcient  water  on  which  to  retreat  At 
Bagle  Lake  Bend  the  fall  began  to  check,  and  from  there  down  to  8 
miles  above  the  month  the  obstructions  were  removed  more  thoroughly. 
Backwater  from  the  Mississippi  prevented  farther  work,  and  the  boat 
was  withdrawn  February  26  until  a  more  favorable  time. 

Overseer  J.  T.  Dorey,  who  superintended  operaticMis,  reported  the 
removal  of  obstructions  as  follows : 

stomps  remoyed  from  channel 107 

Logs  removed  from  channel •• 4 

Jama  removed 4 

Side  Jams  removed 3 

8hore  snags  out 87 

Leaning  trees  cut 381 

Leaning  trees  topped 7 

Brush  and  willows  cat sq.  yds..  4,495 

The  stumps  were  all  large,  measoring  flrom  2}  to  4  feet  in  diameter, 
and  a  firee  use  of  dynamite  was  required  in  their  removal. 

It  is  proposed  to  resume  this  work  and  expend  the  available  balance 
in  removing  obstructions  fh>m  the  lower  part  of  the  bayoa  as  soon  as 
practicable. 

If  the  improvement  is  to  be  continued,  I  recommend  that  it  be  done 
by  chopping  parties  and  a  small  snag-boat.  The  sum  of  $6,000  could 
be  spent  to  advantage  in  one  low- water  season  in  clearing  the  bayoa 
for  high-water  navigation.  • 

The  former  appropriations  were : 

By  acts  of— 

July  5,  1884 t3»600.00 

Augusts,  1886 2,600.00 

August  11, 1888 V '. 2,500.00 

Amount  appropriated  to  June  30, 1880 7,600.00 

Amount  expended  to  June  30, 1889 6,809.36 

Money  etatement 

July  1, 1888»  amount  available $300.80 

Amount  appropriated  by  act  of  August  11, 1888 2,500.00 

2,800.80 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusiye  of  liabilities 
outsUnding  July  1,  18c« 2,130.16 

July  1, 1889,  balance  available 670.65 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891     6, 000. 00 
<  Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


GOMMKRCIAL  STATISTICS. 


No  information  in  regard  to  the  commerce  of  this  stream  could  be  obtained.  The 
only  owner  of  steamers  used  in  this  trade  was  repeatedly  asked  for  such  data  as  be 
could  give,  but  paid  no  attention  to  the  requests. 
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W  i6. 

IMPROVEMENT  OF  BIG  SUNFLOWER  RIVER,  MISSISSIPPI. 

This  river  has  its  source  in  Mud  Lake,  Coahoma  County,  Miss.,  flows 
in  a  southerly  direction,  and  enters  Yazoo  River  about  55  miles  above 
its  mouth.  During  extreme  high  water  it  is  navigable  to  Clarksdale, 
280  miles  above  the  mouth.  Faisouiii,  144  miles  above  the  mouth,  ordi- 
narily is  considered  the  head  of  navigation. 

An  examination  was  made  by  the  United  States  in  1878,  and  the  plan 
adopted  for  the  improvement  consisted  in  building  timber  and  brush 
whtgdams  to  scour  a  channel  from  3  feet  to  40  inches  deep  at  the  bars, 
and  the  removal  of  snags,  sunken  logs,  and  leaning  timber,  obstruct- 
ing navigation,  at  an  estimated  cost  of  $06,000. 

The  improvement  was  begun  in  1879,  at  which  time  but  one  boat  of 
145  tons,  and  drawing  18  inches  of  water,  navigated  the  stream.  It  was 
navigable  then  about  six  months^of  the  year,  but  a  boat  could  not  make 
the  trip  under  ten  aud  often  fifteen  days.  During  the  past  year  bpats 
ran  as  high  as  Williams  Landing,  about  210  miles  above  the  month,  for 
two  months,  Faisonia  for  four  months,  Johnsonville  for  eight  months, 
and  Vick's  Landing  the  entire  year.  The  Sunflower  liiver  Packet 
Company  has  a  regular  weekly  steamer  employed  in  this  trade,  which 
makes  the  trip  without  difficulty  in  six  days  at  the  lowest  stages. 
Freight  rates  are  reported  to  be  40  per  cent,  less  than  they  were  before 
work  commenced. 

In  the  past  fiscal  year  operations  were  not  commenced  until  June  on 
account  of  unfavorable  stages  of  water.  The  steamer  Addie  E.  Faison 
was  hired  of  the  Sunflower  River  Packet  Company,  and  entered  the 
.river  and  began  operations  June  7.  This  boat  continued  work  below 
Woodbum  until  the  22d,  when,  on  account  of  a  continued  rise  of  the 
lower  river,  she  proceeded  upstream  and  was  employed  above  Wood- 
burn  the  remainder  of  the  month.  The  following  summary  gives  the 
work  performed  dudng  the  month : 

Logs  and  soaffs  removed  from  channel 140 

Jams  removed 3 

Side  ^am  removed 1 

Leaning  trees  cot 617 

Leaning  trees  girdled 2 

Wing-dams  of  brush  and  logs  were  built  at  the  following  shoals : 
Cypress  Bend,  mouth  of  Porter's  Bayou,  and  Pulltight  Bar. 

The  result  of  this  work  was  to  render  navigation  safe  and  easy  where 
the  logs  and  jams  were  removed,  and  to  increase  the  depth  of  the  chan- 
nel from  18  to  26  inches  where  the  dams  were  built 

Should  the  stage  of  water  be  favorable,  the  steamer  will  continue 
this  work  until  the  appropriation  is  expended,  which  probably  will  be 
before  August  1.  Owing  to  sliding  and  caving  banks  and  formation 
of  new  bars,  the  improvement  is  not  permanent,  and  the  sum  of  $10,000 
could  be  spent  to  great  advantage  in  a  single  season  in  removing  logs 
from  the  channel,  building  wing-dams,  and  cutting  leaning  timber. 
Two  parties  should  be  worked  under  a  superintendent  who  has  had 
experience  in  this  kind  of  work  and  in  handling  explosives.  The  peo- 
ple engaged  in  business  on  this  river  want  immediate  relief  and  work 
of  a  more  lasting  character  than  that  of  the  past.  Neither  can  be  had 
with  small  appropriations. 
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.  The  former  appropriations  were : 

By  *ots  of — 

March  3,  1879 120, 000. 00 

Jane  14, 1890  ^ 8,000.00 

March  3, 1881 4,000.00 

Aagn8t2.  1882 5,000.00 

July  5, 1884 5,000.00 

AugnstS,  1886 5,000.00 

August  11,  1888 5,000.00 

Amoant  appropriated  to  Jane  30, 1889 52,000.00 

Amoant  expended  to  June  30, 1889 50,243.73 

The  bridge  of  the  Georgia  Pacific  Bailway  across  this  river  near 
Johnson ville,  Miss.,  aathorized  by  acts  of  March  3, 1887,  and  April  2, 
1888}  was  completed  in  March,  1889,  in  accordance  with  plans  approved 
by  the  Secretary  of  War. 

Money  statement 

Amount  appropriated  by  act  of  Aafrast  11, 1886 $5,000.00 

Jaly  1,  1889,  amount  expended  during  fiscal  year,  ezoluaive  of  liabilities 
outstanding  July  1,1888 i 3,243.73 

Jnlyl,  1889,  balance  available 1 1,756.27 

{Amouot  (estimated)  required  for  completion  of  existing  project 14, 000. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submitted  in  compliance  with  requirements  or  sections  i  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMlRCfAT*  STATUmOB. 


The  Sunflower  River  packet  steamer  of  S41  tons,  and  drawing  16  inclies  light  and 
4  feet  loaded,  made  52  round  trips  in  this  stream  during  the  fiscal  year.  Independent 
steamers  also  made  occasional  trips. 

The  following  down  freights  were  reported  by  the  Sunflower  River  Packet  Com- 
pany: 


Cotton bales..  16,000 

Cottonseed tons..  6,000 

Hides pounds..  1,400 

Cattle head..  200 

Hogs do 400 

Seed-cotton sacks..  24,000 


Staves number..  28,000 

Wood cords..  1,400 

Logs  (rafted  timber)  ..number..  2,000 

Corn barrels..  1,400 

Potatoes do 1,000 

Poultry dozen..  200 


Return  freights  of  general  merchandise  aofi  plantation  supplies.  Estimated  value, 
(200,000. 

The  estimated  value  of  the  oommeroe  of  the  stream  at  the  present  time  is  glvm  at 
|1JOOO,000. 

The  amount  of  cotton  reported  by  the  Vicksbur^  Cotton  Exchange  as  received 
from  Sunflower  River  was  5,994  bales.  The  Yazoo  City  Exchange  reports  1,361  bales 
recmved  at  that  place. 


W  ij. 

IMPROVEMENT  OF  BIQ  HATCHES  RXVER,  TENNESSEE. 

This  river  has  its  source  in  northern  Mississippi,  flows  in  a  north- 
westerly and  then  westerly  direction,  through  the  most  prodactive  re* 
gion  of  West  Tennessee,  and  enters  Mississippi  River  about  50  miles 
above  Memphis. 

An  examination  was  made  by  the  United  States  in  1879,  and  the  proj- 
ect based  thereon  contemplates  the  removal  of  logs,  snags,  leaning  tim- 
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ber,  etc.,  obetrucfciDg  navigation  from  Bolivar,  Tenn.,  to  the  mouth,  a 
distance  estimated  at  240  miles.  This  would  render  the  river  naviga- 
ble for  light-draoght  boats  throaghoafc  the  year.  The  original  estimate 
of  cost  of  this  work  was  .$30,000,  but  this  was  based  upon  a  plan  of 
four  months'  work  in  1880,  at  $15,000,  three  months  in  1881,  at  $10,000, 
and  two  months  in  1882,  at  $5,000.  In  place  of  this  appropriations 
aggregating  $27,000  have  been  made  at  irregular  intervals,  scattered 
over  a  period  of  nine  years,  increasing  the  cost  and  lessening  the  utility 
of  the  work  done.  In  view  of  the  present  method  of  making  appropria- 
tions it  is  impossible  to  give  any  definite  estimate  for  thisdass  of  work, 
as  new  obstructions  are  added  from  time  to  time  by  the  leaning  timber 
and  logs  and  snags  brought  into  the  stream  by  each  flood. 

The  work  of  improvement  was  begun  in  1880,  and  continued  in  1881, 
18S2, 1884,  and  1886-^87.  Before  its  commencement  navigation  was  al- 
most entirely  suspended  by  the  obstructions.  Now  it  is  navigable 
about  seven  months  of  the  year,  and  the  work  has  benefited  commerce 
in  allowing  shipments  by  river  where  railroads  monopolized  the  trade 
before. 

The  last  work  was  performed  in  June,  1887,  and  suspended  at  Eialto, 
about  60  miles  above  the  mouth.  In  April,  1889,  a  chopping  party  was 
organized  at  Rialto  under  overseer  J.  T.  Dorey,  commenced  operations 
April  5,  and  continued  until  June  14,  when  work  was  suspended  by  high 
water,  and  the  party  disbanded.  This  work  continued  from  Rialto  up- 
stream, about  55  miles,  to  a  point  2  miles  above  the  Louisville  and  Nash- 
ville Bailroad  Bridge.  The  leaning  timber  felled  was  cut  into  short 
lengths  and  hauled  out  on  the  banks  to  dry  and  float  off  during  high 
water. 

The  following  obstructions  were  removed : 

Logs  and  0Dag8  ftom  channel • 1,069 

Stamps 339 

Side  jams V^ 

Shore  snags 818 

Leaning  trees 1,012 

Leaning  trees  topped 12 

Leaning  trees  eirdled 1,729 

Sqnare  yards  of  brash  oat 4,684 

As  soon  as  the  snag-boat  stops  work  in  Forked  Deer  River  it  is  in- 
tended to  tow  it  into  this  stream  and  apply  the  available  balance  towards 
the  removal  of  snags  and  logs  from  the  channel.  The  entire  amount 
probably  will  be  expended  by  Ootober,  1889. 

This  snag  boat  was  constructed  from  a  pile-driver  barge  borrowed 
from  Captain  Leach,  Corps  of  Engineers,  for  use  in  this  and  Forked 
Deer  Biver.  It  is  supplied  with  steam-power,  quarters  for  crew,  etc., 
and  by  erecting  a  pair  of  shears  and  making  a  few  minor  repairs  the 
cost  of  the  purchase  or  hire  of  a  boat  was  saved.  It  answers  the  pur- 
pose admirably,  but  should  it  be  needed  for  work  on  the  Mississippi  a 
flat-boat,  with  necessary  appliances  for  pulling  snags  and  logs  buried 
in  the  channel,  will  be  required.  The  removal  of  these  obstructions 
will  enable  the  current  to  wash  out  and  deepen  the  channel  at  shoal 
places,  and  probably  lengthen  the  navigable  season  at  least  two  to  three 
months.  Steam-boat  men  and  others  interested  in  navigation  of  this 
stream  urge  this  method  of  improvement,  stating  that  if  the  snags  are 
removed  thoroughly  3  feet  of  water  at  the  lowest  stages,  or  navigation 
for  light-draaght  steamboats  the  entire  year,  will  be  obtained.  Were 
this  done,  there  is  little  doubt  that  the  commerce  will  be  much  increased 
and  freight  rates  reduced. 
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As  the  stream  is  over  300  miles  above  Vicksbarg  (the  office  of  this 
district)  it  is  difficult  to  supervise  the  work,  aud  expenses  of  adminis- 
tration are  considerable.  Economy  would  be  subserved  by  expending 
sufficient  in  one  season  to  put  the  river  in  so. good  a  state  as  not  to  re- 
quire work  for  several  years.  It  costs  no  more  to  get  ready  for  six 
months'  work  than  for  six  weeks,  and  the  expenses  of  administration 
are  practically  the  same  for  both  periods.  The  work  will  be  mueh  more 
thorough  and  the  improvement  more  lasting  by  such  concentration  of 
efifort,  and  the  object  arrived  at — the  practical  benefit  of  navigation — 
more  nearly  attained.  I  therefore  recommend  the  expenditure  of  not  less 
than  $10,000  in  one  season,  beginning  work  as  soon  as  the  stage  of 
water  will  x>eruut,  constructing  a  flat-boat,  or  hiring  onQif  any  can  be 
found  at  or  near  Memphis,  if  the  boat  now  used  can  not  be  obtained, 
and  using  explosives  liberally  for  removing  snags  and  sunken  logs.  A 
shore  party,  lodged  in  tents  and  moving  al^ut  in  skiffs,  should  clear  the 
banks  of  brush  and  leaning  timber,  and  supplement  work  in  the  chan- 
nel or  join  with  the  flat-b^t  party  when  the  water  is  low.  The  esti- 
mates are  as  follows : 

CoDstraction  of  boat,  or  hire  for  six  months,  at  $300 $1,800 

Wages  and  subsisteuce  of  channel  and  shore  parties,  six  months,  at  $1,250. ..  7,500 

Explosives,  repair  of  tackle,  tools,  etc « 300 

Office,  administration,  and  contingencies 400 

Total 10,000 

The  work  can  be  carried  on  in  connection  with  that  on  Forked  Deer 
Biver,  80  far  as  regards  purchase  and  delivery  of  supplies  and  inspection. 
The  former  apx)ropriations  were : 

By  act*  of— 

Jnne4, 1H80 $10,000.00 

March  3,  1J^81 3,500.00 

Augost2,l882 3,000.00 

July  5,  1884 2,500.00 

Augusts,  1886 3,000.00 

August  11, 1888 5,000.00 

Amount  appropriated  to  Jnne  30,  1889 27,000.00 

Amount  expeuded  to  Jane  30,  1889 23,989.02 

Money  statement 


• 


Amount  appropriated  by  act  of  August  11,  1888 $5,000.00 

July  1,  i8bU,  amount  expeuded  during  fiscal  year,  exclusiTe  of  liabilities 

outstanding  July  1,  1888 1,989.02 

July  1,  1889,  balance  available *.    3,010.98 


1 


Amount  that  can  beprofitabl;^  expended  in  fiscal  year  ending  June30,1891    10, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  rlYer  and 
harbor  acts  of  18(36  and  1867. 


OOMMBRGIAL  STATISTICS. 


This  stream  was  navigable  for  seven  months  of  the  past  fiscal  year,  irom  December 
to  June,  inclusive.  Two  small  steam >boats,  of  65  and  75  tons,  drawing  14  and  18 
iuchen  light  and  3  and  3^  feet  loaded,  made  six  trips  with  barges,  and  a  tug  with 
barges  made  two  trips.    No  information  of  the  business  done  could  be  obtained. 
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W  18. 
IMPROVEMENT  OF  FORKED  DEER  RIVER,  TENNESSEE. 

Main  Forked  Deer  River,  24  miles  long,  is  formed  by  the  coufluence 
of  the  North  and  South  Forks  about  9  miles  below  Dyersburgh,  flows 
in  a  general  southwesterly  direction,  enters  Obion  River  4  miles  above 
its  mouth,  and  thus  finds  an  outlet  to  the  Mississippi.  Tho  mouth  of  the 
stream  was  formerly  at  Ash  port,  on  the  Mississippi  River,  but  about  50 
years  ago  the  State  cut  a  canal  through  to  the  Mississippi  (now  Obion 
River)  to  Morten  the  course. 

The  old  channel  is  now  blocked  up  with  drift.  North  Fork  is  formed 
by  several  smaller  streams  near  Trenton,  in  Gibson  County,  flows  in  a 
westerly  direction  to  Dyersburgh,  and  thence  southwesterly.  South 
Fork  heads  in  McNairy  and  Henderson  counties^  and  flows  in  a  general 
northwesterly  direction  to  its  junction  with  North  Fork. 

Examinations  were  made  by  the  United  States  in  1874,  1880,  and 
1887,  and  the  project,'based  upon  the  two  latter,  contemplated  the  re- 
moval of  snags,  logs,  leaning  timber,  etc.,  to  improve  navigation  in 
South  Fork  below  Jackson,  in  North  Fork  below  Dyersburgh,  and  in 
the  main  river.  The  estimated  cost  for  South  Fork  was  $19,250,  and 
for  North  Fork  and  main  river,  $11,500.  These  estimates  were  based 
upon  plans  for  a  single  season's  work,  and  as  new  obstructions  are  added 
from  time  to  time  it  is  probable  that  the  cost  will  be  increased. 

All  appropriations  prior  to  the  act  of  1888  were  for  the  improvement 
of  South  Fork  alone.  The  removal  of  obstructions  from  this  branch  of 
the  river  was  begun  in  1883  and  continued  in  1884  and  1886-'87,  $10,000 
having  been  expended  to  June  30, 1888.  The  commerce  consists  chiefly 
of  staves  and  lumber,  brought  out  on  flat-boats,  and  saw-logs,  rafted  to 
market.  Before  the  improvement  commenced,  about  one  boat  in  three 
was  lost  by  reason  of  the  obstructions.  Now  they  make  the  trip  with 
comparative  safety  and  at  a  cost  of  from  $200  to  $300  less  than  in  former 
times. 

The  river  and  harbor  act  of  August  11, 1888,  made  a  general  appro- 
priation for  improving  Forked  Deer  River,  with  designated  amounts  to 
be  applied  to  eadi  branch,  as  follows: 

ScMithFork |2,500 

North  Fork  below  Dyersburgh 4,500 

M»in  river  below t 2,600 

Operations  of  the  past  fiscal  year  have  been  carried  on  under  the  su- 
perintendence of  J.  T.  Dorey,  and  were  as  follows: 

A  boat  with  steam-power  being  necessary  for  removal  of  obstructions 
in  the  channel,  a  pile-driver  barge,  supplied  with  engine,  quarters  for 
crew,  etc.,  was  borrowed  in  October  from  Captain  Leach,  Corps  of  En- 
gineers, and  by  fitting  up  shears  and  making  some  minor  repairs,  the 
cost  of  purchase  or  hire  was  saved  to  the  improvement.  This  snag- 
boat  was  propelled  by  hand,  and  has  been  used  to  advantage  in  all 
three  branches  of  this  stream. 

SOUTH  FOBS. 

A  chopping  party  commenced  operations  in  this  fork  early  in  Decem- 
ber, near  the  brush-dam  below  Bell's  Depot,  where  work  was  saspended 
in  1887.    By  means  of  explosives  a  channel  100  feet  wide  was  cleared 
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throngh  this  dam,  and  do  farther  troable  will  be  caused  by  it  Shore* 
work  was  continaed  ap-stream  to  Jackson,  and  thence  back  to  the  month, 
reaching  the  latter  point  March  9.  With  the  exception  of  a  temporary 
saspension  of  ten  days,  the  latter  part  of  January^  caused  by  a  sadden 
rise,  this  work  was  carried  on  continnously. 

The  snag-boat  worked  in  this  fork  April  1*17,  expending  the  availa- 
ble balance  in  removing  the  most  serions  channel-obstrnctions  and  cat- 
ting the  leaning  timber  near  the  month.  The  distance  worked  over  was 
8  miles.  The  channel  is  narrow,  and  the  trees  inclined  from  both  banks 
nntil  in  many  places  their  branches  interlaced.  These  were  hanled  oat 
on  the  banks,  destroyed,  and  their  stamps  removed  with  explosives. 

The  following  snmmary  shows  the  obstniotions  removed  dnring  the 
past  year : 

Snags  and  logs • 460 

Stnmpe 90 

Jams -•. -...  29 

Sidojams 03 

Shore  snags 360                   , 

Iieaning  trees  cut • 991                   | 

Leaning  trees  topped 181 

Leaning  trees  girdled lOS 

Brosh  and  wil£>ws  cleared  from  banks sq.  y'ds..  2,180 

Wreok  (stave-boat) 1 

Linear  feet  brosh-dam 100 

NOBTH  FORK,  BBLOW  DYEBSBUSGH. 

I 

A  chopping  party  commenced  work  at  the  month  of  North  Fork  ' 

October  3,  and  completed  the  princii>al  shore-work  needed  by  Novem- 
ber 27. 

Obstrnctions  were  heavy,  nameroas,  and  difficult  to  remove,  consist- 
ing chiefly  of  badly-leaning  timber.  In  many  instances  trees  from  cav- 
ing banks  had  fallen  into  the  stream,  forming  rack-heaps  almost  buried 
in  the  mad.  From  time  to  time  rivermen  have  sawed  off  large  cypress 
trees  which  stood  in  the  channel,  leaving  stamps  from  3  to  G  feet  in 
diameter  standing  2  to  5  feet  above  low  water.  These  were  removed 
with  explosives.  Most  of  the  obstrnctions  had  to  be  cat  in  short  lengths 
and  hanled  oat  on  the  banks  to  get  rid  of  them  effectnally. 

Channel  work  was  commenced  with  the  snag-boat  December  6,  and 
continaed,  when  the  stages  of  water  wonid  permit,  nntil  the  end  of  May, 
the  time  employed  being  as  follows :  December  6  to  January  7,  March 
18-31,  and  April  18  to  May  31.  The  low- water  channel  for  the  entire 
distance  was  badly  obstructed  by  stumps,  snags,  and  sunken  logs  firmly 
wedged  together,  and  trees  which  had  caved  from  the  banks  and  fallen 
across  the  stream.  In  many  places  these  allowed  only  from  8  to  12 
inches  of  water  in  the  channel,  and  as  the  snag-boat  drew  about  2^  feet 
it  was  necessary  to  remove  them  to  that  depth  before  it  coald  pass  up. 
On  account  of  the  river  being  narrow  (the  average  width  being  85  feet) 
and  the  banks  generally  high,  the  work  was  slow  and  laborious,  as  it 
was  necessary  to  pull  all  snags  and  logs  out  on  the  banks  to  prevent 
their  becoming  obstructions  again.  On  the  return  from  Dyersburgh  to 
the  month  a  good  channel  had  scoured  at  nearly  every  place  where  the 
obstructions  had  been  removed,  and  the  boat  did  not  touch,  except  at 
a  few  points  near  the  mouth,  where  the  water  had  been  too  high  to  per- 
form eiiectual  work  on  the  way  up.  These  obstructions  were  removed, 
and  at  present  there  is  a  good  channel  in  North  Fork  to  Dyersburgh^  i 

with  a  least  depth  of  2}  feet  at  ordinary  low  stages. 
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1%e  following  obstractions  have  been  removed  from  North  Fork  dar^ 
iBg  the  year : 

BoAgR  and  logs 1,067 

Stamps 385 

Side  jama •. 15 

8hore  snags 676 

lieaning  trees  cat , : i 845 

Lieaning  trees  topped : 81 

Brash  and  willows  cleared  £rom  banks : sq.  yds..  9^ 

Wreck  (old  steam-boat  from  channel  below  Dyersbnrgh  Landing) I 

MAIN  BIYBR. 

The  pile-driver  barge  borrowed  of  Gaptain  Leach  was  toWed  to  the 
moath  of  Obion  Biver  October  25.  From  there  np  to  Forked  Deer 
Biver  (4  miles)  the  boat  was  propelled  by  the  crew,  and  the  work  of 
repairs,  overhauling  machinery,  etc.,  begun  at  once.  These  were  com- 
pleted November  10,  and  the  boat  was  worked  up  to  mouth  of  North  Fork, 
reaching  there  November  22.  Gontinued  high  water  prevented  further 
work  until  June  10,  at  which  date  the  snag-boat  resumed  operations, 
but  was  interrupted  by  another  rise  June  23. 

The  following  obstructions  were  removed  in  November  and  June : 

Bbore  snags 70 

Side  jams 9 

Leaning  trees  cat 3S4 

Leaning  trees  topped 29 

Leaning  trees  girdled 174 

Brash  cleared  from  banks sq.yds..  600 

The  amounts  expended  duting  the  year  are  as  follows : 

SonthFork ^,500.00 

North  Fork  below  Dyeisbozgh 3,862.85 

Main  River 1,616.36 

Total 7,979.21 

The  balances  available  for  North  Fork  and  the  main  river  will  be 
:applied  to  continuing  the  removal  of  obstructions  during  the  present 
Jow-water  season,  and  will  be  expended  by  the  middle  of  September. 

South  Fork  is  obstructed  by  numerous  bridges  without  draws,  here- 
itofore  reported,  which  render  steam-boat  navigation  impracticable. 

Gommerce  is  carried  on  by  flat-boats  and  barges,  and  for  the  present 
no  additional  funds  are  required  for  further  improvement.  The  work 
of  the  past  year  has  put  North  Fork  in  fairly  good  navigable  condition, 
and  nothing  further  should  be  required  in  it  for  several  years,  or  at 
least  until  the  main  river  has  been  put  in  equally  good  condition.  For 
the  latter  purpose  $5,000  can  be  exjiended  profitably  in  the  fiscal  year 
ending  June  30, 1891. 

The  former  appropriations  were : 

By  acts  of— 

Aagast2, 1882 $8,000.00 

Ja]7^1884 2,000.00 

Aagast5, 1886 5,000.00 

Angast  11, 1888 9,500.00 

Amoant  appropriated  to  Jane  30, 1888 19,500.00 

Amonnt  expended  to  Jane  30, 1888 17,979.21 

Money  statement. 

Amoant  appropriated  by  act  of  AnfipiBt  11, 1888 $9,500.00 

Jaly  1, 1889,  amoant  expended  daring  fiscal  year,  exolnsiye  of  liabilities 

ontstanding  Jnly  1, 1888 7,979,21 

July  1^  1889, balaace  available 1,520.79 
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Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1891    |5, 000. 00 
Sabmitted  in  compliance  with  the  requirements  of  aections  3  of  river  and 
harbor  acta  of  1866  and  1867. 


OOUMBBCIAL  STATUTICS. 

South  Fork  was  reported  navigable  abont  four  months  for  the  past  fiscal  year. 
Commerce  is  carried  on  during  high  stages  only^  and  consists  chiefly  of  staves  and 
lumber  brought  out  on  barges  and  rafts  of  logs.  No  information  as  to  quantities 
could  be  obtained. 

North  Fork  was  navigable  to  Dyersburgh  between  four  and  five  months  only,  the 
obstructed  condition  of  the  main  river  having  prevented  boats  running  longer.  One 
small  steam-boat  of  about  75  tons,  drawing  18  inches  light  and  4  feet  loaded,  made 
twenty  round  trips  between  Memphis  and  Dyersburgh,  and  tow-boats  with  barges, 
etc.,  made  occasional  trips  to  Dyersburgh.  but  no  definite  information  of  quantities 
of  freights  carried  could  be  obtained.  Dyersburgh  is  a  town  of  about  3,000  inhabit- 
ants, has  several  stave  factories,  saw-mills,  planing-mill,  flour-milly  oil-uull,  machine- 
shops,  and  tobacco  factory,  and  a  cotton  compress  now  building. 
'  The  business  of  this  place  for  the  fiscal  year  as  reported  by  we  town  officials,  was 
as  follows : 


Cotton bales..  25,000 

Cottonseed tons..     5,000 

Cotton-seed  oil barrels. .     1,  (KK) 

Cotton-seed  meal tons..        800 

Cattle head..     2,000 


Hogs head..         5, 000 

Staves ^umber..  6,200,000 

Lumber feet  B.  M..  7, 000, 000 

Com bushehi..        20,000 

Tobacco hogsheads..  500 


This  includes  both  railroad  and  river  freights,  and  they  estimated  that  about  one- 
quarter  of  the  above  was  shipped  by  river.  My  assistant  regards  these  estimates  as 
too  larffe.  He  reports  that  during  the  time  the  steam-boat  was  able  to  run  over  4,000 
bales  of  cotton  was  shipped  at  rates  as  low  as  60  cents  a  bale.  Of  this  quantity  the 
boat  carried  about  800  bales  and  the  railroad  the  remainder.  As  soon  as  the  steamer 
stopped  running,  the  railroad  resumed  its  former  rate  of  $1.45  per  bale. 

Main  river  has  but  three  landings  from  the  Junction  of  the  forks  to  its  mouth,  and 
is  of  importance  only  as  an  outlet  for  the  trade  from  above.  During  the  year  about 
180,000  staves,  2,000  saw-logs,  and  400  cords  of  wood  were  brought  out. 


W19. 

WATER-GAUGES  ON  THE  MISSISSIPPI  RIVER  AND  ITS  PRINCIPAL  TRIB- 
UTARIES. 

These  gauges  were  established  under  joint  resolution  of  Congress, 
approved  February  21, 1871  (section  5252,  Bevised  Statutes),  reading  as 
follows : 

Besolved  hy  th^  Senate  and  Rauee  of  Bepresentativea  of  ike  United  States  of  America  in 
Congress  assembledt  That  the  Secretary  of  War  be,  and  is  hereby  authorized  and  di- 
rected to  have  water-|]^ges  established  and  daily  observations  made  of  the  rise  and 
fail  of  the  Lower  Mississippi  River  and  its  chief  tributaries,  at  or  in  vicinity  of  St. 
Louis,  Cairo,  Memphis,  Heleoa,  Napoleon,  Frovidence,  Yicksburg,  Red  River  Land- 
ing, Baton  Rouge,  and  Carrollton,  on  the  Mississippi^  between  the  month  of  the  Mis- 
souri and  the  Gulf  of  Mexico,  and  at  or  in  vicinity  or  Fort  Leavenworth,  on  the  Mis- 
souri ;  Rock  Island,  on  the  Upper  Mississippi;  Louisville,  on  the  Ohio ;  Florence,  on 
the  Tennessee ;  Jacksonport,  on  the  White  River ;  Little  Rock,  on  the  Arkansas ;  and 
Alexandria,  on  the  Red  River ;  and  such  other  points  as  the  Secretary  of  War  may 
deem  advisable ;  the  expenditure  for  the  same  to  be  made  from  the  appropriation  for 
the  improvement  of  rivers  and  harbors :  Provided^  That  the  annual  cost  or  tbe  obser- 
Tations  shall  not  exceed  the  sum  of  fiY^  thousand  dollars  per  annum. 

The  special  objects  for  which  the  gauges  were  designed  were  to  se- 
cure information  from  continuous  records,  with  a  view  to  reclaiming 
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the  alluvial  basiu  of  the  Mississippi  from  overflow,  and  to  give  reliable 
reports  for  the  benefit  of  river  men  and  planters. 

The  gauges  were  established  by  Maj.  William  E.  Merrill,  Corps  of 
EngineerM,  daring  the  latter  part  of  1871,  except  that  at  C'arrollton,  es- 
tablished in  January,  1872.  The  resolution  of  Congress  called  for  sev- 
enteen gauges,  but  nineteen  were  actually  established ;  an  extra  one 
at  Louisville,  as  gauges  were  required  both  at  the  head  and  foot  of  tbe 
falls,  and  one  at  Natchez,  Miss.,  wbich  was  specially  requested  by  the 
river  interest.  Another  change  from  the  designated  localities  was  the 
establishment  of  a  gauge  at  the  mouth  of  White  Biver  instead  of  Napo- 
leon, the  reason  for  the  change  being  that  half  of  Napoleon  had  then 
been  washed  away  (since  all  destroyed),  including  all  tbe  old  bench- 
marks, and  the  mouth  of  White  River  was  considered  the  most  desir- 
able point  in  that  vicinity  and  of  greatest  convenience  to  the  steam- 
boat interest. 

An  additional  gauge  was  established  by  Major  Merrill  at  Nashville, 
Tenn.,  on  the  Cumberland  Biver,  in  August,  1873. 

The  gauge  at  Bock  Island,  111.,  was  discontinued  by  Captain  Ben- 
yaord  April  30,  1879,  for  the  reason  that  the  appropriation  pertained 
inore  particularly  to  the  Lower  Mississippi  and  its  tributaries,  and  ob- 
servations so  far  north  were  not  needed. 

The  old  gauge  at  Fort  Leavenworth,  Kans.,  was  abandoned  Novem- 
ber 30, 188io,  and  the  one  belonging  to  the  Missouri  Biver  Commission 
used  in  its  place,  payment  for  observations  being  made  by  this  office, 
and  the  inspection  and  repairs  continued  by  the  Commission. 

In  1881  bulletin -boards  were  erected  at  all  stations  on  tbe  Missis$ii)pi, 
and  one  at  Alexandria,  on  Bed  Biver,  in  1887,  for  tbe  purpose  of  giving 
to  steam-boats  the  stage  of  water  at  each  reading.  A  full  description 
of  these  bulletins  will  be  found  in  the  Beport  for  1881. 

To^secure  greater  uniformity  and  accuracy  the  gauges  have  been  read 
and  bulletins  changed  at  8  a.  m.  and  4  p.  m.  daily  since  February  1, 
1887  5  formerly  they  were  read  at  8  a.  m.  only. 

The  gauges  are  used  by  the  Signal  Service  at  the  following  stations: 
St.  Louis,  Mo.;  Nashville,  Tenn.;  Cairo,  111.;  Memphis,  Tenn.;  Helena, 
Ark.;  Yicksburg,  Miss.,  and  Alexandria,  La. 

The  following  is  a  list  of  the  appropriations  made  for  this  work : 

Allotments  from  general  appropriations  for  examinations,  sarveys,  and  contingencies 
of  rivers  and  harbors : 

By  acts  of— 

March  3, 1871 $5,000.00 

Jnne  10,  1872 5,000.00 

March  3,  1873 5,000.00 

Jnne  23,  1874 ^ 5,000.00 

March  3,  1875 5,000.00 

Specific  appropriations  in  river  and  harbor  acts: 

August  14,  1876 : 5, 000.  CO 

Jane  18,  1878    5,000.00 

March  3,  1879 5,000.00 

Jnne  14.  1880 5,000.00 

March  3,  1881 5,0()0.o0 

Aagust2,  1882 5,000.00 

Deficiency  appropriation : 

March  12,  1884 2,100.00 

Specific  appropriations  in  river  and  harbor  acts : 

JnlyS,  18H4 5.000.00 

Augnst5,  1886 5.000.00 

August  11,  1888 8,700.00 

Amount  appropriated  to  June  30, 1889 75,800.00 

AinouQt  expended  to  June  30, 1889 74,233.71 
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The  act  of  Aagust  11, 1888,  appropriated  $9,600,  bat  an  allotment  of 
1900  wa«  made  September  29, 1888,  to  Maj.  Charles  J.  Allen,  Corps  of 
Engineers,  to  comply  with  requirement  of  this  act  in  the  paragraph 
relating  to  reservoirs  at  the  headwaters  of  the  Mississippi,  which  di- 
rected that  the  Secretary  of  War  should  ^<  cause  snch  gangings  to  be 
made  at  or  near  St.  Paul  daring  the  annual  operation  of  said  reservoirs 
as  shall  determine  accurately  the  discharge  at  that  point,  the  cost  of 
same  to  be  paid  out  of  the  annual  appropriation  for  gauging  the  waters 
of  the  Mississippi  Biver  and  its  tributaries." 

During  the  CLscal  year  observations  were  continued  at  all  the  stations. 
Becords  of  the  daily  readings  have  been  furnished  the  Secretary  of  the 
Mississippi  Biver  Commission,  and  a  copy  of  the  Carrollton  record  has 
been  furnished  the  assistant  engineer  at  South  Pass  of  the  Mississippi 
Biver. 

The  value  of  the  records  depends  both  on  the  accuracy  of  the  read- 
iiigs  and  the  accurate  positions  of  the  gauges,  which  should  be  checked 
frequently  by  reference  to  established  benches,  as  even  those  called  per- 
manent are  subject  to  motion  from  the  instability  of  the  banks.  An 
in8i)ector  should  make  a  complete  tour  nearly  every  month,  with  level 
and  rod  and  appliances  for  minor  repairs,  but  as  the  amount  applicable 
for  this  purpose  is  too  small  to  hire  an  assistant  engineer  continuously, 
and  as  the  Mississippi  Biver  Commission  has  established  additional 
gauges  at  various  points  on  the  main  river  and  tributaries,  inspections 
have  been  carried  on  by  distributing  the  expenses  between  this  office 
and  officers  in  charge  of  districts  on  the  Mississippi  Biver.  As  soon  as 
practicable  after  the  passage  of  the  act  of  August  11, 1888,  Asst.  Eng. 
C.  W.  Clark  (employed  under  the  Secretary  of  the  Commission)  was 
sent  out  to  inspect  all  the  gauges,  no  inspection  or  repairs  having  been 
made  since  December,  1887,  by  reason  of  lack  of  funds.  The  following 
gauges  were  inspected  by  him: 

Angv.8t.-'l2lst)  Cairo,  III.;  (25th)  Memphis, Tenn. ;  (27th)  Helena, 
Ark.;  (29th)  Jackson  port.  Ark.,  and  (30th)  Little  Bock,  Ark. 

September.-— (3d)  Mouthof  White  Biver,  Ark.:  ^6th)  Vicksburg, Miss.; 

i7th)  Lake  Providence,  La.;  (8th)  Natchez,  Miss. ;  J9th)  Bed  Biver 
janding,  La.;  (10th)  Baton  Bouge,  La.;  (11th)  Carrollton, La. ;  (13th> 
Alexandria,  La.;  (17th)  Nashville,  Tenn.;  (loth)  Louisville,  Ky.,  and 
(22(1)  St.  Louis,  Mo. 

The  gauges  at  mouth  of  White  Biver,  Lake  Providence,  Bed  Biver 
Landing,  and  Alexandria  were  repaired  so  far  as  practicable  at  the 
stage  of  water  and  with  the  material  at  hand.  The  gauge  at  Florence 
was  not  inspected,  as  the  assistant  was  unable  to  reach  that  point  on 
accx)unt  of  quarantine  regulations  then  existing  by  reason  of  yellow 
fever  in  the  South.  Since  this  tour  Mr.  Cfark's  services  have  been  re- 
quired wholly  upon  the  work  under  the  Secretary  of  the  Commission. 
In  December  I  obtained  'permission  of  Captain  Kingman  to  allow  As- 
sistant John  Ewens  to  inspect  the  gauges  under  my  charge  from  time 
to  time,  when  he  could  be  spared  from  his  other  duties,  and  the  follow- 
ing have  been  inspected  and  repaired  by  him  during  the  yean 

January, — (7th)  Bed  Biver  Landing,  La.,  gauge  rebuilt  and  bulletin 
painted. 

February,— (7th)  Natchez,  Miss. ;  (8th)  Bed  Biver  Landing,  La. ; 
(19th)  Alexandria,  La.,  gauge  rebuilt  fh>m  20-foot  mark  to  d7-foot 
mark ;  (20th)  Baton  Rouge.  La.,  gauge  rebuilt  from  30.4foot  mark  to 
40- foot  mark;  (25th)  Carrollton,  La.,  gauge  rebuilt  from  zero  to  high- 
water  mark. 

Mr.  Ewens  was  formerly  Employed  under  the  secretary  of  the  Missis* 
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sippi  Biver  Gommission  and  by  me  on  this  work,  and  is  well  acquainted 
with  all  the  gauges,  bench-marks,  etc.  I  am  well  satisfied  with  the 
way  he  performs  the  duties  of  inspectioo,  and  have  arranged  for  him  to 
visit  all  the  gauges  and  put  them  in  thorongh  repair.  This  should  be 
done  at  low  stages,  and  as  the  Mississippi  and  most  of  the  tributaries 
have  remained  high  it  has  not  been  practicable  at  any  timesince  the  ap; 
propriation  became  available. 

Below  is  given  a  statement  of  expenditures  made  during  the  fiscal 
year: 

PaffmenU  made  for  ea^pentw  ofJUcal  ywr  ending  June  90, 1888. 

[AnthoKiMd  \ry  motet  A-ngoBt  11, 1888.] 

Ckioge-keeper'B  wages f2,686.27 

Office  expenses..'. 150.00 

MUeage 35.20 

Removing  sediment  deposits  from  gaage  at  Baton  Boage,  La 22. 70 

Pa/ymenia  made  for  expeneee  offleoal  year  ending  June  30, 1889. 

Gauge-keeper's  wages 3,180.00 

Payofinspeetor 250.00 

Trayeling  expenses .^ 207.35 

Office  expenses  and  stationery 592.50 

Field  glass  for  nse  at  Little  Bock  gange 8.00 

Repairs  of  gauges,  bnUetinSy  etc 31.40 

Telegrams 1.00 

Printing  gauge  records 39.93 

Total  expenditures  during  fiscal  year  ending  June  30,  1889 7, 144. 35 

Had  the  stage  of  water  been  favorable,  it  is  probable  that  the  availa- 
ble balance  would  have  been  expended  for  repairs  of  gauges  and  bulle- 
tins and  pay  and  traveling  expenses  of  the  inspector. 

From  the  beginning  the  amounts  allotted  for  these  gauges  have  not 
been  sufficient,  as  may  be  seen  by  reference  to  the  early  reports  of 
Major  Merrill.  Although  the  resolution  of  1871  seemed  intended  to 
provide  an  annual  appropriation  of  $5,000  (which  was  too  small),  even 
this  amount  has  not  been  available,  as  the  resolution  directed  that  the 
expenditure  should  be  made  from  the  appropriation  for  the  improve- 
ment of  rivers  and  harbors,  which  of  late  years  could  hardly  be  con- 
sidered an  annual  appropriation.  In  1878  observations  had  to  be- 
stopped  for  want  of  funds,  but  many  observers  continued  the  readings 
without  compensation.  In  1886,  no  appropriation  being  made  for  that 
fiscal  year,  the  Mississippi  Biver  Commission  p^id  the  observers  and 
made  necessary  repairs  of  gauges  on  the  Mississippi  to  prevent  suspen- 
sion of  those  important  observations.  In  1884  a  deficiency  appropria- 
tion was  made  for  their  continuance,  and  the  observations  of  the  fiscal 
year  1887-'88  would  have  been  suspended  had  it  not  been  for  the  vol- 
untary action  of  the  observers  reported  last  year. 

Unless  the  records  are  continuous  they  are  of  very  little  use,  and  for 
this  reason  the  act  of  August  11, 1888,  made  permanent  appropriation 
for  the  work  as  follows : 

Sec  6.  That  for  the  purpose  of  Reouring  the  uninterrupted  gaucrin^  of  the  waters 
of  the  Lower  Mississippi  Kiver  and  its  tributaries  as  provided  for  in  Joint  resolu- 
tion of  the  twenty-first  of  February ,  eighteen  hundred  and  seven ty-one,  upon  the 
application  of  the  Chief  of  Engineers,  the  Secretary  of  Wat  is  hereby  authorized 
to  draw  his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treas- 
ury for  such  sums  as  may  be  necessary  to  do  such  work,  not  to  exceed  in  the  aggre- 
gate for  each  year  the  amount  appproprif^ted  in  this  act  for  such  purpose  :  Pravidedf 
Kowfrsr,  That  an  itemized  statement^of  said  expenses  shaU  accompany  the  Annual 
Beport  of  the  Chief  of  Engineers. 
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The  following  table  gives  the  elevations  of  the  gaage  zeros,  so  far  as 
has  been  determined : 

[ Anttoritj :  Miidaaippi  Bivar  Cammiwkm.] 


Gaage. 

Sleratloiiof 

Beroabofve 

Caiio  datDin. 

Qafog^. 

• 

SlevalioBof 

aeroaboT« 

Cairo  datoa. 

St  Louis.  Ho 

Ftet. 
490.23 
290.84 
201.97 
16LS6 
12&78 
89.02 

ViokBbanr.  MiM 

F9€L 

01.01 

Caiio.  Ul 

NatebecStiM 

86^89 

'M'Atnntiiil.  TmiTI 

UmA  IUvm*  TiaiMlhir.  Ta 

23.85 

Helen  Oh  Ark  --- 

Baton  RongOv  La 

20.00 

Moiith  White  Blyer.  Ark 

CarnilltflniTA 

30.91 

Lake  ProvidflDOflw  La  ..r r-^r 

Cairo  datum  is  a  plane  300  feet  below  the  reading  9.16  feet  on  the 
Cairo  gange.  The  preliminary  elevation  of  mean  Oalf  level  at  Bilozi, 
Miss.,  is  21.26  feet,  bat  this  has  not  been  finally  adopted  and  may  yet 
receive  correction.  (See  Report  of  Mississippi  Biver  Commission  for 
1885,  page  2900.) 

By  deducting  21.26  from  the  elevations  given  above  ike  approximate 
elevation  of  the  zero^  of  the  gauges  above  mean  tide  at  Biloxi,  Miss., 
may  be  determined. 

EffortA  are  being  made  to  obtain  the  elevations  of  the  gange  zeros  on 
the  tributaries. 

It  is  recommended  that  additional  gauges  be  established  on  Bed 
Biver,  at  Fulton,  Ark.,  Garland,  Ark.,  and  Shreveport,  La.  The  cost 
of  erecting  these  gauges  will  be  about  $400,  and  the  annual  charge  for 
keeper's  pay  and  maintenance  about  $400. 

Money  etakment, 

AmoDDt  appropriated  by  act  of  Aogast  11,  1888 • : fdt^OO.OO 

July  1,  18^9,  arnoont  expended  danng  fiscal  year,  exolnsive  of 

liabilities  oatBtandine  July  1, 1888 $7,133.71 

July  1,  1889,  amoant  allotted  for  gangings  at  St.  Paul 900. 00 

8, 033. 71 

July  1,  1889,  balance  available 1,566.29 

i  Arnoont  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1891      9, 600. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
{     harbor  acts  of  1866  and  1867. 


Wao. 

PRELIMINARY  EXAMINATION  OP  BOGUE  PHALIA,  MISSISSIPPI,  ESPEC- 
IALLY THE  PART  KNOWN  AS  THE  NARROWS,  WITH  VIEW  TO  ITS  IM- 
PROVEMENT. 

United  States  ENaiNEEB  Oppiob, 

Vickshurg,  Miss,^  February  12, 1S89. 

Sir  :  I  have  the  honor  to  report  a  preliminary  examination  of  Bogue 
Phalia  (Mise.),  especially  that  part  known  as  the  narrows,  with  view  to 
its  improvement,  as  provided  in  the  law  of  August  11, 1888,  making 
appropriations  for  rivers  and  harbors.  The' examination  was  made  in 
December,  1888,  by  Assistant  Engineer  H.  M.  Marshall,  who  reports  as 
follows : 

This  bayou  bavin jb^  its  source  in  three  prongs,  which  begin  in  the  north  edge  of 
Bolivar  County,  Miss.,  Just  south  of  the  ridge  which  forms  the  water-shed  be- 


APPENDIX   W — ^REPORT   OF   CAPTAIN  WILLAED.  1G29 

tween  this  bayou  andHushpackenay  flows  soath  into  Washington  County,  and  in  the 
southern  part  of  the  county  turns  east,  emptying  into  Sunflower  River.  From  the 
juncture  of  the  prongs  to  the  head  of  the  narrows,  a  distance  variously  estimated 
from  35  to  50  miles,  the  bayou  is  virtually  a  lake  200  feet  wide  and  20  feet  deep  at 
low  water.  The  banks  are  low,  but  seldom  overflow,  except  from  breaks  in  the  Mis- 
sissippi River  levees,  the  oscillation  from  rain  being  about  b  feet.  At  the  head  of  the 
narrows  there  is  a  raft,  or  jam,  300  feet  long,  and  2  miles  below  100  feet  long,  and  one 
200  feet  long  a  mile  still  lower  down.  From  the  head  of  the  narrows  to  the  month  of 
Clear  Creek,  the  distance  is  20  miles,  and  the  bayou  is  from  40  to  75  feet  wide,  and 
from  1  foot  tx)  6  feet  deep.  The  channel  is  very  crooked,  filled  with  logs  and  drilt 
jams,  divided  in  three  places  by  small  tow-heads,  besides  a  chute  leaves  the  bayou  a 
mile  below  the  head  of  the  narrows  and  returns  about  3  miles  above  the  month  of 
Clear  Creek.  The  banks  are  very  low,  composed  of  clay  and  subject  to  overflow. 
From  1  he  mouth  of  Clear  Creek  to  the  month  of  Bogue  Phalia  is  00  miles,  and  along  the 
upper  45  miles  the  bayou  is  wide  and  deep,  but  narrow,  swift,  and  shallow  along  the 
lower  15  miles,  where  it  is  crooked  and  divided  by  small  tow-heads.  The  banks  are 
high  and  sandy,  being  above  overflow,  but  subject  to  caving  where  cleared  of  timber. 
Al^ve  the  narrows  there  is  a  large  amount  of  cleared  land,  though  a  good  deal  that 
was  formerly  in  cultivation  was  abandoned  during  the  overflow  in  1882,  and  is  just  now 
being  reclaimed .  It  is  estimated  that  there  are  4,000  bales  of  cotton  raised  an nually  in 
this  section  and  now  hauled  to  landings  on  the  Mississippi  River  or  stations  on  the 
Louisville,  New  Orleans  and  Texas  Railroad,  the  haul  being  from  5  to  20  miles.  The 
country  a^acent  to  the  narrows  is  unimproved,  being  nothing  but  swamps  and  cane- 
brake.  Below  the  narrows  the  land  is  being  rapidly  opened.  Of  the  75  or  100  cabins 
on  the  banks,  scarcely  one  is  a  year  old.  The  country  is  being  developed  almost  en- 
tirely by  negroes.  One  said  he  could  scarcely  make«a  living  in  the  nills,  while  in 
two  years  since  he  moved  he  had  cleared  150  acres  of  land  and  bonght  and  paid  for 
a  wagon  and  four  mules.  The  Louisville,  New  Orleans  and  Texas  Railroad  crosses 
the  bayou  10  miles  below  the  narrows  and  gradually  diverges  to  the  northeast  and 
southwest.  The  distance  from  the  railroad  to  the  bayou  is,  at  Cleveland,  15  miles; 
Shaw's,  5 miles;  Helm,  1  mile;  Leland,  6  miles;  Burdette,  4  miles;  Areola,  2  miles. 
From  Shaw's  to  Areola  is  25  mdes  by  the  railroad,  and  from  a  point  on  Bogue  Pualia 
opposite  Areola  to  a  point  opposite  Shaw's  is  60  miles  by  the  bayou,  leaving  20  miles 
of  the  lower  eud  and  40  miles  of  the  upper  that  is  not  adjacent  to  the  railroad.  It 
is  but  fair  to  say,  however,  that  the  roads  to  the  railroad  become  Impassable  after 
rains.  A  wagon  which  had  started  from  the  bayou  one  Saturday  with  a  load  of  cot- 
ton, being  overtaken  by  a  heavy  rain,  had  not  reached  Shaw's  station,  5  miles  away, 
the  following  Wednesday,  though  the  driver  labored  daily.  The  Georgia  Pacihc 
Railroad  crosses  tbe  bayou  4  miles  below  the  Louisville,  New  Orleans  and  Texas 
crossing.  The  bridges  on  both  roads  are  frame  trestles,  with  bents  12^  feet  apart. 
The  authorities  of  Washington  County  are  constructing  a  pile  bridge  across  the 
bayou  opposite  Areola.  A  small  steam  trading-boat  and  a  boat  with  a  gin  on  board, 
ply  above  the  narrows,  but  they  are  the  only  ones  running  on  tbe  bayou.  Previous  to 
the  building  of  the  Lonisville,  New  Orleans  and  Texas  Kailroad  and  Georgia  Pacific 
Railroad  branch,  down  Deer  Creek,  boats  went  up  Bogue  Phalia  to  bringdown  cotton 
hauled  over  from  Deer  Creek  and  to  take  up  supplies  to  the  plan: ers.  There  is  now  no 
commerce  on  Bogue  Phalia,  and  no  record  of  former  commerce  is  obtainable,  but,  with- 
out doubt,  ten  years  hence  there  will  be  at  least  25,000  bales  of  cotton,  worth  |750,000, 
produced  annually  on  its  banks.  Below  the  narrows  all  leaning  trees,  snags,  and  logs 
could  be  removed  for  $100  a  mile,  or  |6,000.  It  would  cost  each  railroad  $10,000  to 
change  their  bridges  to  let  boats  through,  and  Washington  County  nearly  as  much  for 
its  bndge.  Through  the  narrows  it  would  cost  $250  a  mile  to  clear  the  banks  and  re- 
move tbe  logs,  jams,  and  snags,  or  $5,000  for  the  reach.  Very  smiQI  boats  could,  with 
some  trouble  getting  round  the  bends,  then  ply  from  the  time  autumn  rains  begin 
till  late  In  the  spring.  Very  little  is  needed  above  tbe  narrows,  and  $1, 000  would 
clear  it  all.  To  improve  the  narrows  so  as  to  allow  boats  100  feet  in  length,  drawing 
3  feet  water,  to  run,  would  require  the  bayou  to  be  widened  and  straightened,  which 
would  take  a  deal  of  dredging,  for  which  no  estimate  of  cost  can  be  made  without  a 
survey. 

In  view  of  the  informatioii  f^ven  above,  I  have  to  report  that,  in  my 
opiDioD,  Bogae  Phalia  is  not  worthy  of  improvement,  and  the  work  is 
not  a  pablic  necessity.  No  farther  surveys  or  examinations  are  con- 
sidered necessary. 

Very  respectfully,  yoor  obedient  servant, 

J.  H.  WiLLARD, 

Captain  of  Engineers, 
Tbe  Ghisf  of  ENanvEESs,  U.  S.  A. 
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Wax. 

PBEUBONABT  EXAMINATION  OF  BATOU  DOBCHEAT,  L0IJI8IANA,  FROM 

LAKE  BISTENEAU  TO  THE  ABEANSA8  LINE. 

United  States  Enginebb  Office 

Vicksburgj  Mi8M.j  Februarjf  12, 1889. 

Bib  :  I  have  the  honor  to  report  npon  the  preliminary  ezaoiiuaUoD  of 
Bayou  Dorcheat,  from  Lake  Bisteneaa  to  the  Arkansas  line,  as  provided 
in  the  law  of  Angast  11, 1888,  making  appropriations  for  rivers  and 
harbors.  The  bayou  was  examined  by  Major  Miller  in  1882,  who  re- 
ported that  the  system,  comprising  Loggy  Bayou,  Lake  Bisteneau,  and 
the  Dorcheat,  was  ^^  navigable  at  high  water  for  the  boats  that  run  to 
Shreveport,  and  was  good  for  about  Ave  months  in  the  year.  To  at- 
tempt to  improve  the  navigation  so  as  to  render  it  good  for  two  more 
months  would  involve  an  expense  not  justified  by  the  amount  of  com- 
merce benefited,"  and  that  the  stream  was  ^^  not  worthy  of  improvement^ 
nor  the  work  a  public  necessity." 

The  act  of  July  5,  1884,  appropriated  $5,000  for  the  improvement  of 
this  stream,  and  Captain  Bi^rgland  reported  that  the  result  of  the  ex- 
penditure had  put  these  streams  in  ^^  fairly  good  condition  for  high- 
water  navigation,  which  lasts  about  six  months  during  the  year.  To 
lengthen  the  navigable  season,  dredging  of  bars  and  narrow  places  oc- 
casioned by  slides  would  be  necessary.  It  is  doubtful  whether  the  de- 
mands of  commerce  would  justify  the  great  expenditure  necessary  for 
such  improvement."  No  farther  appropriations  have  been  recom- 
mended for  this  system.  Assistant  Engineer  H.  M.  Marshall  made  an 
examination  of  the  bayou  last  November  and  reports  as  follows : 

This  part  of  the  bayoa  lies  wholly  hi  Webster  Parish,  and  its  only  tributaries  are 
insifCDincant  creeks  and  sprinffbranches.  The  bayoa  is  made  np  of  a  sncoession  of 
lakes  and  lakelets  from  50  to  ^  feet  wide,  10  to  ^  feet  deep,  and  from  a  quarter  to 
5  miles  long,  connected  by  innumerable  small  channels,  varying  in  size  between  a  riU 
which  loses  itself  in  the  low  ground  and  a  rivulet  that  is  past  fording.  The  channels 
are  so  circuitous  that  they  sometimes  rejoin  in  almost  diametrically  opposite  courses. 
The  lakes  are  open  and  offer  few  obstructions  to  continuous  navigation,  and  consti- 
tute about  oue-third  of  the  65  miles  of  the  bayou  under  consideration.  Sikes  Lake, 
beginning  about  6  miles  below  the  State  line  and  having  a  lensth  of  5  miles,  is  the 
largest,  and  Wallace  Lake,  4  miles  lon^,  about  12  miles  further  down,  is  next  in  size. 
The  banks  of  the  lakes  are  generally  high,  though  subject  to  overflow,  the  hiUs  com- 
ing to  the  bayou  on  the  west  only  at  Wallace  Ferry  on  Wallace  Lake,  and  on  the  east 
at  Miller's  Point,  12  miles  above  Minden.  The  overflowed  bottom  is  everywhere  about 
a  mile  wide.  Between  the  lakes  the  baoks  are  low  and  ill-defined,  oveigrown  with 
trees  aod  bushes,  and  subject  to  deep  overflow.  The  numerous  channels  are  filled 
with  logs  caught  agaiust  the  cypress  trees  which  grow  immediately  in  the  beds.  Be- 
low Miller's  Point  for  3  miles  the  trees  and  cypress  knees  completely  obstructed  the 
passage  of  even  a  small  bateau,  and  in  other  places  over  shorter  reaches  the  boats  had 
to  be  abandoned,  the  stage  of  water  being  4  feet  above  minimum.  The  fall  is  small, 
not  over  15  feet  in  the  total  distance,  and  concentrated  entirely  between  the  lakes. 
If  the  water  was  confined  to  one  channel,  boats  would  have  no  trouble  in  going  above 
whenever  they  conld  get  to  Murrell's  Point.  The  oscillation  is  about  15  feet  and  the 
high- water  period  extends  over  two  to  five  months  in  a  year. 

In  1H59  the  State  of  Louisiana  had  the  bayou  examined  by  its  engineer  board,  and 
appropriated  $r),000,  which  was  expended  in  clearing  out  the  lower  15  mUes. 

It  may  be  of  interest  to  know  that  the  name  was  originally  Dorchite. 

In  1882,  Major  Miller,  U.  8.  Army,  had  an  examination  made  of  Loggy  Bayoa,  Lake 
Bisteneau,  and  that  part  of  Dorcheat  from  Lake  Bisteneau  to  Murrell's  Point,  about 
17  miles,  which  point  was  always  considered  the  head  of  navigation.  He  reported  it 
nil  wort  by  of  improvement,  but  $5,000  was  appropriated  by  act  of  Congress  approved 
July  5,  1884.  This  was  expended  in  clearing  the  bayous  and  lake  over  the  whole 
roach,  as  well  as  the  amount  would  permit;  but  nothing  further  has  been  done. 

The  Saint  Louis,  Arkansas  and  Texas  Branch  Rail rot^  to  Shreveport  parallels  the 
ba^'oo  25  miles  away  on  the  west    The  Vioksburg,  Shreveport  and  Pacific  Bailroad 
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cuMsee  the  bayoa  on  a  draw-bridffe  9  miles  above  its  month.    At  Mnirell's  Point  a 

Snblic  Toad  crones  on  a  fixed  bndge.    From  the  snperintendent  of  the  Vicksbnrg 
hreveport  and  Pacific  Railway,  it  is  learned  that  one  ooat  made  36  trips  throngh  the 
bridge  oetween  January  14  and  Jnne  17,  1885 ;  bnt  no  boat  has  passed  since. 

Minden,  La.,  3  miles  from  Mnrrell's  Point,  has  a  compress  which  handles  about  15,000 
baies  of  cotton :  bat  as  it  is  connected  with  the  Vicksbarg,  Shreveport,  and  Pacific 
BailrcMMl  at  Sibley,  by  a  branch  railroad  5  miles  long,  all  the  cotton  is  shipijed  by  rail. 

It  is  claimed  that  abont  10,000  bales  of  cotton  are  raised  annually  within  10  miles 
of  the  Dorcheat  above  Minden,  but  the  census  reports  6,355  bales  in  1879  for  all  of 
Webster  Parish. 

•  There  is  no  commerce  now  of  any  kind  on  the  Dorcheat,  and  never  was  any  above 
Marrell'a  Point.  If  the  bayou  was  cleared  out  doubtless  boats  would  navigate  it  in 
time  of  hi|rh  water^  and  every  year  large  quantities  of  timber  would  be  brought  out, 
both  as  raits  and  sawed  lumber.  The  country  abounds  in  the  finest  timber  tor  all  pur- 
poses, from  shoe-pegs  to  ship-building. 

No  estimate  can  be  made  of  the  cost  of  improvement  to  afford  continuous  naviga- 
tion "v^itliont  an  elaborate  snrvejr.  bnt  high- water  navigation  could  be  attained  for  4 
months  in  the  year  by  clearing  the  timb^,  at  a  cost  of  )S50  a  mile,  or  $16,SoO  for  the 
whole  65  miles. 

From  previous  reports,  and  from  the  report  of  AssistaDt-EngiDeer 
Marshall,  I  have  to  say  that  I  do  not  consider  Bayou  Dorcheat  worthy 
of  improvement,  nor  the  work  a  public  necessity.  No  farther  surveys 
or  examinations  are  considered  necessary. 

Yery  respectMly,  your  obedient  servant, 

J.  H.  WiLLABD, 

Captain  of  Engineers. 
The  Ohhsf  of  Enginebbs,  XJ.  S.  A, 


W   22. 


pr£liminabt  exalflnation  of  ouachrta  kivee,  louisiana  and 
arkansas,  from  its  mouth  to  head  of  navigation,  to  deter- 
mine the  advisabhjty  and  probable  cost  of  its  permanent 
improvement. 

United  States  Engineeb  Office, 

Viek9burg^Mi%%.^  February  12, 1889. 

Sib:  I  have  the  honor  to  report  upon  the  preliminary  examination 
of  ^*  Ouchita  Biver,  Louisiana  and  Arkansas,  from  its  mouth  to  head  of 
navigation  to  determine  the  advisability  and  probable  cost  of  its  per- 
manent improvement,"  as  provided  in  the  law  of  August  11, 1888,  mak- 
ing appropriations  for  rivers  and  harbors. 

An  examination  of  this  stream  from  Bockport,  Ark.,  to  the  Louisiana 
line  was  made  in  1870,  and  a  survey  from  Camdeu,  Ark.,  to  Trinity,  La., 
in  1871  under  Lieut.  Col.  Kaynolds.  The  notes  of  the  survey  were  re- 
viewed I  y  Colonel  Simpson's  assistants  in  February,  1873,  who  con- 
demned the  survey  and  recommended  that  it  be  done  over.  This  was 
ordered  by  the  Department  and  completed  by  Major  Benyaurd  in  1874* 

The  original  plan  recommended  improvement  by  locks  and  dams  at  an 
expense  of  from  $3,000,000  to  $6,000,000,  with  timber  or  stone  locks. 
Major  Benyaurd  advised  that  this  costly  scheme  should  be  abaudoued, 
and  submitted  the  project  under  which  operations  are  now  conducted. 
This  project  contemplates  the  removal  of  wrecks,  logs,  snags,  leaning 
timber,  etc.,  and  the  improvement  of  shoal  places  between  Camden,  Ark., 
and  the  mouth  of  Black  Biver,  a  distance  of  about  370  miles.  No  esti- 
mate for  permanent  improvement  can  be  made  as  new  obstructions  are 
forming  continually  by  falling  timber. 
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M^jor  Miller  made  farther  examinatioaB  of  Oaachita  Biver  in  1882 
and  1883,  and  reported  the  stream  as  ^^  worthy  of  improvement,  and  the 
work  a  public  necessity  and  should  be  continued  as  heretofore/* 

Captain  Bergland  reported  in  1885  as  follows : 

The  work  heretofore  done  haa  greatly  benefited  naTigation  by  tbe  removal  of  ob- 
structions, and  some  of  the  shoal  plaoes  have  been  increased  in  depth  ftom  12  inches 
to  over  3  feet  at  low  water.  Previous  to  any  improvement  large  boats  plied  between 
New  Orleans  and  Camden  about  half  the  year.  These  boats  now  mn  to  Camden 
from  seven  to  eight  months  in  the  year,  and  smaUer  boats  run  to  Monroe,  La.,  dur- 
ing the  entire  year. 

I  made  an  examination  of  the  river  from  Monroe  to  Oamden  in  March, 
1887,  and  in  Jane  had  the  river  from  ArkadelphiatoGamden  examined 
by  Assistant  Engineer  Copp6e.  I  was  nnable  to  find  any  argument  in 
favor  ef  an  expensive  system  of  improvement  by  locks  and  dams,  and 
recommended  that  the  present  system  be  followed,  extending  the  op- 
erations to  Arkadelphia.  The  npper  section  from  Arkadelphia  to  Cam- 
den was  added  to  Ouachita  and  Black  rivers  In  the  last  appropriation, 
and  a  liberal  amonnt  ($9,000)  granted  to  complete  the  work  as  advised 
in  my  report.  So  far  as  the  upper  section  is  concerned  then,  I  think 
nothing  further  should  be  required  for  some  years.  I  am  still  of  the 
opinion  that  the  adopted  plan  of  operations  below  Camden  should  be 
continued.  In  the  absence  of  an  elaborate  survey  of  the  whole  valley 
of  the  Ouachita,  it  would  be  mere  guess-work  to  say  what  the  ultimate 
cost  of  a  slackwater  system  would  be.  The  estimates  heretofore  given 
were  either  based  upon  a  survey  that  was  condemned,  or  upon  plans 
that  contemplated  only  a  portion  of  the  river,  and  were  deemed  out  of 
all  proportion  to  the  commerce  to  be  benefited.  A  survey  of  the  char- 
acter required  would  be  a  very  expensive  undertaking,  and  could  not 
be  justified  unless  there  were  a  strong  probability  that  a  plan  involving 
an  expenditure  of  at  least  $3,000,000  should  be  authorized,  with  an  an- 
nual charge  for  removing  logia,  snags,  etc.,  and  for  maintenance  at  least 
equal  to  the  appropriations  granted  heretofore.  Having  the  maps  and 
notes  of  the  early  surveys  and  the  reports  on  Ouachita  Biver  at  hand, 
I  assigned  the  duty  of  examining  them  to  Assistant  Engineer  H.  M. 
Marshall,  who  reports  as  follows : 

DESCanPTION  OF  THS  lUVSR. 

The  Oaachita  rises  in  Polk  Oonnty,  Ark.,  flows  east  thronffh  Montgomery  and  Gar- 
land counties  into  Hot  Springs,  toms  southwest  and  runs  into  Clark  County  to  Arka- 
delphia, where  it  turns  and  roDs  nearly  south  76  miles  through  Clark  and  Ouachita 
counties  to  Camden ;  thence  southeast  114  miles  to  the  Louisiana  State  line,  bor- 
dered by  Calhouu,  Bradley,  and  Ashley  counties  on  one  side,  and  Union  County  on 
the  other.  From  the  State  line  it  flows  east  of  south  between  Union  and  Morehouse 
parishes,  into  Ouachita  parish,  passes  the  town  of  Monroe,  and  through  Caldwell  and 
into  Catahoula  parish  to  the  town  of  Trinity,  180  miles,  where  it  unites  with  Tensas 
and  Little  riveri),  forming  Black  River.  Its  principal  tributaries  are,  on  the  east. 
Saline  River,  midway  between  Camden  and  Monroe ;  Bayou  Bartholomew,  27  miles 
above  Monroe,  and  Boeuf  River,  8  miles  above  Harrisonbursh ;  on  the  west,  Little 
Missouri  River,  43  miles  below  Arkadelphia,  and  Bayou  d'  Arbonne,  6  miles  above 
Monroe. 

EXTENT,  CHARACTEB,  AND  RESOURCES  OF  COUNTRY  DRAINED. 

It  drains  nineteen  counties  in  southern  Arkansas  and  ten  parishesin  Louisiana,  cov- 
ering a  country  200  miles  long  and  averaging  50  miles  wide.  Of  these  6,400,000  acres, 
only  about  15  per  cent,  is  in  cultivation,  leaving  an  unproductive  remainder  capable  of 
producing  half  as  much  cotton  as  is  now  raised  in  all  America.  The  country  is  up- 
land, with  bottoms  of  varying  widths  contiguous  to  the  river  and  its  tributaries. 
The  soil  is  thin,  except  in  the  bottoms,  which  are  subject  to  inundations.  Above 
Ouachita  City  the  lowlands  are  very  little  cultivated,  but  below  there  are  consider- 
able plantations.  Both  iron  and  coal  are  found  on  the  upper  river,  and  there  is  an 
iron  mine  20  miles  below  Arkadelphia,  and  a  coal  mine  17  miles  above  Camden.   The 
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tUDber,  eonaisting  of  pine,  onk,  and  cypress,  forms  the  most  valaable  natural  re- 
source. 

POPUIATieN,  PRODUCTS,  AlTD  COMHXBCS. 

The  eight  oonnties  in  Arkansas'and  eijB^ht  parishes  in  Louisiana  which  woold  derive 
most  benefit  from  continnoas  Dayieability  of  the  Oaaobita,  had  in  1880  a  popalation 
of  161,000.  They  raised  farm  prodaots  to  the  ralae  of  $10,000,000,  in  which  are  in- 
olnded  170,000  bales  of  cotton  valned  at  $6,000,000.  Thirteen  steamboats  of  froui  100 
to  1,200  tons  burden  make  about  eighty  round  trips  in  a  season.  Three  of  them  run 
£rom  St.  Louis,  Mo.,  to  Monroe,  La.,  and  the  others  from  New  Orleans.  In  addition 
to  the  above,  sixteen  smaller  steamers  run  in  the  local  trade.  The  following  is  an 
average  of  the  down  freight  in  a  year : 


Cotton bales. 

Cotton  seed sacks., 

Cotton-seed  meal do — 

Cotton-seed  oil bbls.. 

Staves number., 

Logs do.... 


87,492 

134,352 

6,005 

1,404 

500,000 

120^000 


Moss bales..  178 

Sugar hhds..    75 

Molasses bbls..  276 

Cattle head..  212 

Hogs do....  152 


The  return  freight  is  valued  at  $3,600,000.  The  report  of  the  Chief  of  Statistics  for 
the  Treasury  Department  for  1^j87  says,  in  regard  to  commerce  on  the  Ouachita 
"Despite  railroad  competition  the  Ouachita  boats  have  done  and  continue  to  do  a 
large  business,  aud  have  lost  relatively  less  of  the  cotton  trade  of  their  section  than 
most  of  the  other  river  lines. "  Again :  '*  But  the  excessive  insurance  rate  has  oper- 
ated unfavorably  and  had  a  tendency  to  drive  business  away. " 

RAILROAD  COMMUNICATIOX. 

The  St.  Louis,  Iron  Mountain  and  Southern  Railroad  crosses  the  Ouachita  at  Arka- 
delphia  on  a  fixed  bridge,  the  St.  Louis,  Arkansas  and  Texas  at  Camden  on  a  draw- 
bridge, and  the  Yicksburg,  Shieveport  and  Pacific  at  Monroe  on  a  draw-bridge.  A 
branch  of  the  St.  Louis,  Iron  Mountain  and  Sonthem  runs  from  Gurdon,  Ark.,  to 
Camden,  a  distance  of  35miles.  Of  course  these  roads  uffurd  facilities  for  trade  and 
travel  to  a  very  limited  extent  of  country  above  and  below  their  crossiogs.  Even  at 
those  crossings  the  stage  of  the  river  has  a  marked  influence  on  their  freight  tariff  as 
illustrated  at  Monroe,  where  the  railroad  rate  on  cotton  to  New  Orleans  is  100  per 
cent,  hisher  dnring  low  water  than  while  the  boats  can  run.  In  other  words,  rail- 
road freight  rates  bear  an  inverse  ratio  io  the  gauge  reading,  showing  that  not  only 
are  river  rates  lowered  by  improvement  to  navigation,  but  all  freight  rates  to  and 
from  the  country  traversed  by  the  river.  Furthermore,  the  producer  paying  leas 
freight,  the  steamer  less  insurance,  the  insurance  company  fewer  losses, the  consumer, 
having  the  benefit  of  a  better  supplied  market  at  lower  ooet,  is  benefited  though  he 
never  heard  of  the  river. 

EXAMINATIONS  AND  BURYSY8. 

A  survey  of  the  Ouachita,  from  Arkadelphia  to  its  mouth,  was  made  in  1871  by 
Lieut.  Col.  W.  F.  Baynolds,  and  a  resnrvey  was  made  b^  Major  Benyaurd,  in  1873,  of 
that  part  from  Camden  to  the  mouth.  Further  examinations  were  made  by  Major 
Miller  in  1882  and  1883  and  by  you  in  1886  and  1887.  (Reports  of  Chief  of  Engineers 
1871,  page  340 :  1872,  page  367: 1874,  page  352 ;  1884,  pages  1351  and  1j86  :  1687,  pages 
1487  and  1495.) 


PHYSICAL  FEATURES. 


The  Onaohita  is  a  river  with  very  little  slope,  the  average  fall,  during  the  low 
water  from  Arkadelphia  to  the  mouth  being  0. 25  feet  per  mile.  The  f/iU  varies  over 
different  sections  of  the  river  as  shown  by  the  following  table  of  distances,  fall,  etc., 
at  low  water. 


Arksdelpbia  to  month  of  Lltfie  MImoutI  Blver 
Month  of  tbe  Little  Iflssonii  Btyor  to  Camden 

Gundan  to  Sldonido 

Eldorado  to  Jack's  Islaod 

Jack's  Inland  to  Oaaobita  City 

Ooachita  City  to  Monroe 

Monioe  to  Columbia 

Colnmbia  to  Trinity 

Total 


Dis- 
tance. 

Fall 

per 

milCL 

Shoals. 

JTOm. 

JPWe. 

Nwnber. 

43 

0.88 

16 

88 

0.86 

8 

44 

0.40 

17 

82 

0.28 

6 

64 

0.14 

14 

27 

0.37 

0 

60 

0.26 

17 

68 

0.10 

2 

870 

0.25 

88 

1 

Combined 

length  of 

shoals. 


Fe4t. 

7,700 

8,800 

84,500 

82,600 

51,000 

87,  70<i 

37,  POO 

8,400 


213,  COO 


Average 

depth  of 

shoals. 


Feet 
L45 
1  HI 
L87 
0.98 
1.25 
1.50 
2.10 
2.10 


1.54 


BNG  89 103 
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NoTK. — The  data  jsiyen  from  Arkadelphia  to  Camden  were  takf^n  from  the  first 
■vrvey,  which  wae  not  ae  minute  ae  the  second  sorrey,  fh>m  which  the  rest  were  ob* 
tainea.  Not  only  does  the  ayeraffe  &U  yaiy  for  different  sectioDs,  bat  it  also  varies 
in  any  one  section,  the  river  betng  a  snccession  oi  pools  and  shoals,  the  fall  oo  the 
shoals  being  at  the  rate  of  17  feet  to  the  mile  in  some  instances ;  the  pools  increase  in 
length  and  depth,  and  the  shoals  decrease  in  number  and  become  deeper  the  nearer 
the  month.  Above  the  month  of  Little  Missouri  River  the  dischaive  at  low  water  is 
very  smalL  and  at  Camden  is  only  353  cabic  feet  per  second ;  at  Monroe  it  is  about 
800  cubic  feet  per  second,  and  at  Cat-ahouia  Shoals  1,056  cubic  feet  per  second.  The 
water  in  time  of  flood  bears  Tory  little  sediment,  and  is  comparatively  clear,  except 
when  discolored  by  the  Mississippi.  The  oscillation  at  Camden  iff  99,26  feet,  and  at 
Trinity  53.4  feet,  the  increase  in  osoillAtion  at  the  letter  place  being  largely  dae  to 
overflow  from  the  Mississippi  River.  In  their  report  on  the  Mississippi  River,  Gener- 
als Humphreys  and  Abbot  quote  fiom  Darb^ :  '*  Few  rivers  differ  more  in  qaantity 
of  water  at  different  seasons  than  the  Ouachita :  flowing  from  a  hilly  or  moantaioous 
tract,  more  constancy  might  be  expected  in  the  volume  of  water,  but  though  the 
places  drained  by  the  Little  Missouri  River,  and  Fonche  and  Caddo  are  not  deficient 
m  springs,  yet  the  extensive  region  toward  the  sources  of  the  Ouachita  has  little 
water  except  what  is  supplied  by  rains  in  winter  and  spring ;  when  the  parching  heat 
of  sununer  nas  dried  the  oountnr  above  the  month  of  Little  Missouri  the  Oaachita 
becomes  very  low."  The  bed  of  the  river  is  generally  composed  of  sand  and  gravel 
on  the  shoals  and  mud  in  the  pools,  though  some  of  the  shoals  are  rocky.  The 
banks  are  generally  of  clay,  and  do  not  cave  except  over  a  short  reach  about  25  miles 
below  Monroe.  The  banks  on  the  upper  river  are  low,  though  the  high  lands  strike 
the  river  at  a  few  points.  Below  Ouachita  Citv  the  banks  are  high  and  above  over- 
flow. The  timber  growing  on  the  banks  is  the  ffreatest  danger  to  navigation ;  in 
times  of  flood  the  leaning  trees,  and  at  low  stages  we  snags  which  have  floated  down 
and  lodged,  being  a  constant  menace  to  passing  wa^*«raft.  The  river  is  usually  at 
its  lowest  stage  m  August  and  September,  and  its  highest  in  January  and  February. 

PLAKB  VOB  IMFBOyKMXMT. 

Flans  have  been  submitted  for  the  improvement  of  the  river  by  means  of  locks 
and  dams,  and  condemned  on  account  of  the  cost.  Snag-boats  and  clearing  parties 
have  worked  on  the  river  and  removed  nunierous  dangerous  obstructions,  work  of 
this  character  will  continue  to  be  necessary  no  matter  what  plan  of  improvement 
is  adopted,  as  each  high  water  brings  down  drift  At  first  thought  the  simplest  plan 
would  seem  to  be  to  dredge  a  channel  through  the  bars,  or  build  contracting  dikes. 
With  353  cubic  feet  discharge  at  Camden  at  low  water,  the  average  fall  per  mile 
would  permit  a  chann^  4  fSset  deep  and  870  feet  wide  if  the  fall  were  regular/  but 
being  concentrated  on  the  shoals  till  it  is  1  in  800,  the  width  there  could  only  be  34 
feet. 

The  result  is  obtained  fh>m  the  equation  fiven  bv  Weisbach,  in  i=e  v^,  where 
0=  .00018  in  slow  currents,  and  Qssv  A,  As  tne  result  is  not  considered  to  be  abso- 
lutely exact,  the  difference  between  this  and  Kutter's  or  other  formulas  need  not  be 
considered.  Since  the  fall  was  concentrated  by  nature  and  there  is  no  practical  way 
to  redistribute  it,  it  is  impossible  to  obtain  the  theoretical  channel  870  feet  wide  and 
4  feet  deep,  and  on  the  steepest  shoals  the  channel  can  only  be  84  feet  wide  if  4  feet 
deep. 

Below  Monroe,  where  the  discharge  is  about  800  cubic  feet  per  second  on  the  steep- 
est shoals,  a  channel  54  feet  wide  and  4  feet  deep  is  possible,  the  least,  m«*an  and 
greatest  velocity  being  8.H5,  3.80,  4.75  feet  per  second  or  about  3^  miles  an  hour.  The 
bottom  velocity  8.85  would  move  gravel  about  li  inches  in  diameter  and  won  Id  prob- 
ably scour  out  tne  bed.  The  objection  to  oonfininff  the  river  by  dikes  so  as  to  make 
it  do  the  work  of  scouring  is,  if  it  scours  too  much  it  admits  too  great  flow  in  the 
diked  channel  and  drains  the  pool  above  the  shoal,  virtually  bringing  to  the  top  new 
obstructions.  Since  deepening  the  shoals  lowers  the  pools,  and  Towering  the  pools 
lowers  the  high  water,  building  dikes  will,  if  continued,  prevent  overflow.  By  close 
attention  and  large  expenditure  it  is  possible  to  remedy  local  trouble  by  making  dikes 
cause  scour,  but  in  general  the  benefit  is  too  limited,  the  cost  too  great  and  the  result 
too  uncertain  to  Justify  the  experiment.  By  bnilding  lateral  dikes  with  longitudinal 
wings  below  a  shoal  and  carrying  a  sill  or  i|avement  all  the  way  across  the  bottom  of 
the  opening  which  is  to  be  left  the  proper  size,  the  water  can  be  backed  up  over  the 
shoal  and  all  the  fall  concentrated  at  the  dikes.  Dredge  the  shoals  and  the  dikes  will 
form  dams  with  incline  openings  for  the  passage  of  boats.  To  improve  the  river  in 
this  way,  supposing  the  fall  on  each  shoal  would  admit  of  concentration  at  one  dike 
at  each  shoal  below  Monroe,  It  would  require  19  dikes  and  about  184,000  cubic  yards 
of  dredjging,  nearly  4,000  cubic  yards  of  that  being  solid  rock. 

At  some  place  above  Monroe,  probably  about  Ouachita  City,  there  is  not  water 
enough  to  provide  open  low-water  navigation.    Any  project  should  contemplate  the 
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nitimate  improTement  of  the  whole  river,  and  the  dikes  and  dredging  conld  be  only 
BaceeoBfol  orer  a  part,  nnder  the  most  ftyorable  oironniBtances.  I  can  do  no  bettor 
than  quote  from  Colonel  Merrill's  translation  of  the  Memoir  of  S.  Jaoicki,  fingiueer, 
director  of  the  Maskva  Navigation  Company :  "For  rivers  of  minimum  average  dis- 
charge, lucks  and  dams  mnst  nave  the  preference  over  every  other  system."  ''Canal- 
ization is  the  onljf  menfw,  rare  and  free  from  errors,  to  employ  for  improving  tbe  navi- 
gability of  rivers." 

The  estimate  of  Msjor  Benyaurd  in  the  Chief  of  Engineer's  Report  for  1874  indi- 
cates the  cost  of  snoh  plans : 

For  seven  look^  70  net  wide,  300  f^et  long,  10  feet  lift,  and  allowing  all  boats  to 
go  to  Camden— 

Masonry 14,952,976 

Timber 2,644,768 

By  rednoing  the  lift  to  7  ftet  the  nnmher  of  looks  is  increased  to  ten  and  the  cost 


Masonry $6,079,1W3 

Timber 2,995,566 

The  plan  modified  so  as  to  bnild  seven  small  looks  with  10  feet  lift  and  moveable 
dams  would  allow  tbe  largest  boats  to  run  during  high  water  and  yet  not  overflow  the 
country.    In  the  report  on  ''  Movable  Dams  on  Upper  Seine,"  the  following  appears : 

''Careftd  observations  on  the  river  before  and  after  the  construction  ot  the  dams 
showed  they  prodnoed  no  sensible  effect  on  the  height  of  floods.  When  they  are  sub- 
mei^ged,  a  very  slight  ripple  on  the  surface  is  all  that  can  indicate  their  presence. 
The  works  themselves  were  not  injured,  especially  if  tbe  lock-gates  were  opened  be- 
fore the  arrival  of  the  flood.  The  only  effect  was  a  slight  deposit  of  sediment  in  the 
locks." 

By  dredging  at  Catahoula  8hoals  and  Bayou  Louis  Shoals,  two  looks  of  this 
character,  one  a  mile  above  Columbia  and  one  at  the  foot  of  Taylor's  Shoals,  would 

S've  4  feet  as  the  least  depth  all  the  year  as  high  as  Rock  Row  Shoals,  18  miles  above 
onroe.  A  single  look,  with  a  ift  of  14  feet  at  the  first  shoal  above  Columbia,  18 
miles,  with  the  dredging  at  Catahoula  and  Bayou  Louis  shoals,  would  accomplish 
the  same  end.  While  the  building  of  only  one  lock  would  decrease  the  cost,  the  greater 
lift,  besides  being  a  disadvantage  in  locking,  would  necessitate  the  building  of  the 
most  expensive  form  of  movable  dam.  The  cost  of  material  and  labor  has  decreased 
since  the  plan  for  locks  and  dams  was  first  submitted,  and  that  estimate  may  now  be 
taken  as  an  approximate  estimate  of  the  cost  of  movable  dams.  Without  detail  sur- 
veys of  the  lock-site  no  accurate  estimate  can  be  made,  and  yet  detail  surveys  should 
not  be  made  unless  there  is  a  prospect  of  work  beginning,  since  their  object'  is  to  de- 
velop conditions,  and  they  are  oonstantly  changing. 

Unless  the  improvement  of  the  Ouachita  is  to  serve  as  a  key,  it  would  be  useless  un- 
til the  navigability  of  the  mouth  of  Red  River  is  accomplishea. 

SiHmaU  of  oo$U 

By  dikes  and  dredging  channel  60  feet  wide,  and  4  feet  over  the  shoals,  from  the 
mouth  to  Monroe — 

Dredging  120, 000  cubic  yards,  at  36  cents $42,000 

Dredging  4, 000  cubic  yards,  at  13.50 14,000 

19  rubble  dikes,  57,000  cnbio  yards,  at  91 57, 000 

Paving  between  wings 15,000 

128,000 
Zoelf  mnd  dami. 

Two  looks  50  by  250  feet,  10  feet  lift,  and  movable  c!ams  giving  4  fi>ot  least  depth  to 
Monroe  by  dredging  and  diking  Catahoula  and  Bayou  Louis  shoals — 

Dredging  15,500  onbie  yards,  at  35  cents $5,425 

2  dikes,  6,000  cubic  yards,  at|l 6,000 

2  locks  and  dams 584,800 

596,  225 
One  lock  and  dam,  14  feet  lift— 

Dredging  and  dikes 11,425 

Look  and  dam , , 376,250 

387, 675 
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When  I  examiued  the  river  in  March,  1887,'  the  pilot  was  unwilling 
to  take  the  snag-boat  above  Oamden,  the  gange  reading  18  feet  above 
low  water  and  the  river  falling,  because  he  feared  that  the  boat,  though 
drawing  only  26  inches,  might  be  caught  above  the  shoals.  He  states 
under  recent  date  that  he  can  not  give  reliable  informatiott  of  the  river 
above  Gainden,  because  none  of  the  Ouachita  pilots  are  familiar  with 
that  portion  of  the  river.  The  regular  New  Orleans  and  Camden  boats 
make  occasional  trips  above,  say  15  to  40  miles,  after  staves,  and  the 
captain  of  the  boat  employs  a  stave-man  to  point  out  the  way  to  the 
pilot,  the  river  being  full  of  tow-heads  and  gravel-bars.  Assistant  Engi- 
neer Davis,  now  in  service  on  Bayous  Ma^n  and  Tensas,  states  that  the 
upper  section  of  Ouachita  is  used  for  navigation  only  when  a  stave-boat 
is  to  be  towed  out,  and  that  it  is  not  a  frequent  occurrence. 

The  master  of  the  snag-boat  Hooker ^  a  light-draught  sieam-boat,  re- 
cently bought  for  service  in  Ouachita  and  tributaries,  states  that  the 
rises  and  falls  in  the  upper  river  are  quite  rapid,  sometimes  as  much  as 
15  feet  in  24  hours,  and  that,  in  his  opinion,  the  only  way  to  improve  the 
river  is  by  chopping  parties  working  from  flat-boats. 

The  wharf-boat  agent  at  Oamden  stated  that  Camden  was  considered . 
the  head  of  navigation  and  was  the  principal  shipping  point  for  cotton, 
the  business  of  the  upper  river  consisting  chiefly  in  lumber  and  staves. 
Assistant  Engineer  Copp^e  found  the  river  in  about  the  same  condi- 
tion as  reported  by  Msyor  Miller. 

The  obstructions  consisted  of  shoals,  crooked  rapids  over  rocky 
ledges  or  compacted  gravel,  logs,  snags,  and  leaning  timber.  To  make 
this  part  of  the  river  navigable  for  larger  boats  at  a  5-foot  stage  would 
require  a  system  of  locks  and  dams  and  the  removal  of  all  leaiiing  tim- 
ber, snags,  etc.,  but  this  would  require  the  same  system  to  be  continued 
to  Red  River. 

The  estimates  given  by  Assistant  Engineer  Marshall  are  for  work  that 
must  be  considered  either  as  experimental,  as  regards  dredging  and 
longitudinal  dikes,  or  as  only  a  beginning  of  a  system  for  slackwat^r 
navigation.  If  it  should  be  thought  advisable  to  try  the  former  the  ex- 
periment could  be  made  on  a  moderate  scale,  using  plant  now  in  serv- 
ice in  the  district,  with  some  additions,  and  selecting  the  worst  sboals 
below  Monroe  for  the  trial,  and  for  this  purpose  only  local  surveys 
'  would  be  required.  This  work  could  be  carried  on  under  the  present 
project,  if  an  appropriation  should  be  made  large  enough  to  allow  the 
usual  snag-boat  service  to  be  continued,  say  $25,000  for  general  opera- 
tions, and  $15,000  for  dredging  and  wing-dams.  If,  however,  the 
slackwater  system  should  meet  with  approval,  then  it  should  not  be 
commenced  until  after  detailed  surveys  and  estimates  for  systematic 
improvement  from  Arkadelphia  to  Red  River,  and  this  would  cost  at 
least  $200  the  mile,  or  nearly  $100,000,  the  river  being  approximately 
470  mile«  long.  8uch  a  survey  would  have  to  be  most  complete,  not 
only  to  furnish  a  basis  for  estimate  for  the  work,  but  to  determine  the 
probable  overflows  and  consequent  damages  to  lands  in  the  valley.  It 
is  very  difOicult,  in  fact  it  is  almost  impossible,  to  get  trustworthy 
reports  of  the  commerce  of  Ouachita  River  and  its  tributaries.  I  have 
sent  ont  circulars  yearly  to  steam-boat  men  and  others  interested  iu 
commerce  and  navigation  in  this  district,  but  have  had  very  meager 
returns. 

There  is  no  system  of  accounts  kept  by  river  men  from  which  esti- 
nuuos  of  the  bosiness  done  can  be  made.  "  There  are  no  records  what- 
ever of  the  shipments  made  away  from  New  Orleans  by  river ;  the  only 
things  to  go  by  are  the  trip-books  of  the  steamers  and  barge  lines,  and 
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as  some  of  these  have  been  lost  or  destroyed,  it  is  impossible  to  obtain 
fall  and  complete  aoxK)ants  of  the  exports  from  the  city  by  river." 
(Internal  Commerce  of  the  U.  S.y  1887,  page  158.)  The  same  remarks 
will  apply  to  downstream  freight. 

It  is  probable,  however,  that  ten  millions  of  dollars  is  not  too  large 
an  estimate  for  the  commerce  of  the  Ouachita  River  and  tributaries,  but 
the  business  does  not  seem  to  be  increasing,  if  the  values  heretofore 
reported  can  be  accepted.  At  any  rate,  the  amount  of  commerce  to  be 
benefited  is  not  of  snfflcient  valne,  and  can  not  be  expected  to  increase 
sufficiently  for  many  years,  to  justify  the  inauguration  of  an  expensive 
system  of  permanent  improvement. 

Ouachita  Eiver  and  its  principal  tributaries  are  worthy  of  improve- 
ment, and  such  work  of  public  necessity,  but  operations  should  be 
carried  on  as  heretofore  under  the  adopted  projects.  The  plant  now  in 
service  in  the  district  is  fairly  complete  and  not  expensive,  and  the 
cost  of  keeping  these  streams  in  a  good  navigable  condition,  suited  to 
the  needs  of  commerce,  should  not  be  great. 

In  my  opinion  all  that  is  required  is  the  regular  appropriation  of  the 
small  amounts  reported  annually  by  the  engineer  in  charge. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLABD, 

Captain  of  Engineers. 
The  Chief  of  Enginbsbs,  H.  S.  A. 


APPENDIX  X. 


IMPROVEMENT  OF  ABKANSAS  RIVEB;  OF  EIVEBS  IN  THE  STATE  OF 
ARKANSAS;  OF  BLACK,  ST.  FRANCIS,  AND  LITTLE  RIVERS,  ARKANSAS 
AND  MISSOURL 


REPORT  OF  CAPTAIN  H,  8,  TABES,  C0BP8  OF  ENOINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1889,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


DfPBOVEMBNTS. 


1.   Red  Riyer  above  Fulton,  ArkuiBM.      1    7.  White  River,  Arkansas. 

^«  »    "AA*         X*      ^     T*S A  _1 t»         y^ 1 *>  • A  1    ^  


2.  Little  Red  River,  Arkansas. 

3.  Removing   obstractions  in  Arkansas 

River,  Arkansas. 

4.  Arkansas  River,  Arkansas. 

5.  Petit  Jean  River,  Arkansas. 

6.  Foorche  River,  Arkansas. 


8.  Cache  River,  Arkansas. 

9.  Black  River,  Arkansas  and  Missonri. 

10.  Black  River,  Missouri. 

11.  St.  Francis  River,  Arkansas. 

12.  St.  Francis  River,  Missouri. 

13.  Little  River,  Missouri  and  Arkansas. 


United  States  Enoinber  Office, 

Littie  Boek,  Ark.,  July  1, 1889. 

General  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  Jnne  30,  1889,  upon  the  works  nnder  my 
charge. 

I  am,  sir,  very  respectfally,  yonr  obedient  servant, 

H.  S.  Taber, 
Oaf  tain  of  Engineers. 
The  Ohdef  of  Bnqinebrs,  IT.  S.  A. 


DfPROVEMENT  OF  RED  RIVER  ABOVE  FULTON,  ARKANSAS. 

On  November  12, 1884,  a  report  wa«  made  from  this  office  recom- 
mending that  $10,000  be  appropriated  for  work  npon  this  reacli  of  river. 
The  act  approved  Angnst  5, 1886,  appropriated  $7,000,  of  which  $4,000 
was  to  be  ased  to  bnild  a  hand-propelled  snag-boat.  The  fiscal  yenr 
ending  Jane  SO,  1887,  was  occupied  in  bnilding  a  stanch  boat,  drawing 
ISinchea  of  water,  with  machinery  capable  of  lifting  snags  weighing 
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75  tons,  tbe  low- water  season,  the  only  economical  time  for  working, 
having  passed  before  this  was  completed.  Daring  the  low-water  season 
of  the  fiscal  year  ending  Jane  30, 1888,  the  above  boat  was  sent  oat 
into  the  field,  and  sncceeded  in  removing  in  two  months  798  dangerons 
low- water  channel  snags,  destroyed  10  piles  of  driftrwood,  and  cat  a 
number  of  overhanging  trees. 

The  act  which  b^me  a  law  Angost  11, 1888,  appropriated  $3,000  for 
the  completion  of  the  improvement  Daring  the  fiscal  year  ending  Jane 
30, 1889,  $3,077.30  were  expended  in  the  rnnning  expenses,  repairs  to 
and  care  of  the  TJ.  B.  snag-boat  Harry  Breck,  in  removing  snags  from 
Falton  to  a  point  175  miles  above,  or  to  within  75  miles  of  the  Kiraishi 
River,  the  point  to  which  the  original  estimate  proposed  to  complete  the 
improvement.  The  snag-boat  worked  aboat  3  mUes  per  day ;  from  tl)is 
it  will  be  seen  that  it  woald  have  required  aboat  twenty-fivemore  work- 
ing days  to  have  completed  the  original  project. 

Between  the  two  appropriations  the  snag  boat  had  to  be  cared  for 
aboat  twelve  months  at  Bbont  a  cost  of  $900.  The  average  cost  of 
running  this  boat  one  month  is  less  than  $800 ;  from  all  of  which  it  will 
appear  that  had  all  of  the  $10,000  been  appropriated  at  one  time  the 
entire  improvement  would  have  been  complied,  with  about  $100  to 
spare. 

Daring  the  fiscal  year  ending  June  30, 1889,  the  boat  was  only  worked 
when  the  water  was  so  low  that  this  boat,  drawing  only  about  IG  inches 
of  water,  coald  just  get  over  the  bars.  The  sul^foreman  was  an  ex- 
perienced pilot  on  the  river,  and  the  snags  taken  out  were  taken  out 
from  the  low- water  channel ;  764  snags  not  less  than  1  foot  in  circum- 
.  terence  at  the  top  were  removed,  and  a  good  channel  cut  through  fifteen 
extensive  collections  of  stumps,  logs,  snags,  tree-tops,  locally  known  as 
"  rack  heaps."  This  has  resulted  in  so  much  relief  to  navigation  that 
an  unusually  heavy  traffic  has  followed.  The  other  75  miles  of  river 
should  be  opened  out,  and  as  a  few  snags  lodge  here  and  there  annually 
over  the  entire  reach,  the  interests  of  a  growing  commerce  demand 
that  $2,000  be  appropriated  for  the  fiscal  year  ending  June  30,  1891, 
$1,000  to  complete  the  improvement  to  the  Kimishi  Eiver,  $1,000  to 
patrol  the  entire  reach  for  one  month  at  extreme  low  water  to  remove 
snags  that  have  accumulated  (accidentally)  during  the  time  since  the 
last  improvements  were  made. 

So  far  as  the  development  of  the  latent  resources  of  the  country  go,  I 
know  of  no  more  deserving  reach  of  river,  in  proportion  to  the  cost  of 
giving  it  relief,  than  this  one.  Attention  is  especially  directed  to  the 
facts  submitted  with  reference  to  commerce. 


OOMMEROE 


■J. 


The  amount  of  commerce  when  the  present  appropriation  was  made 
was  20,000  bales  of  cotton  and  2,500  tons  of  merchandise. 

The  advantages  to  commerce  if  the  work  is  completed  will  be  very 
great,  this  stream,  like  many  others,  being  the  only  outlet  in  many 
instances.  The  records  of  this  office  show  that  the  country  is  being 
settled,  and  that  the  products  are  increasing  annually. 

As  to  benefits  to  community  if  completed,  there  will  be  a  series  of 
comparatively  isolated  communities  that  will  receive  great  benefit  from 
this  work,  if  completed.  They  are  almost  wholly  dependent  upon  the 
river  for  transportation.  The  benefits  likely  to  accrue  would  amount, 
if  represented  in  money,  to  many  times  the  total  cost  of  improvement 
and  preservation. 
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Money  statement. 

July  1,  1888,  amount  available $88.60 

Amoant  appropriated  by  act  of  An^nst  11,1888 3,000.00 

3, 088. 50 
Jnly  1,  1889,  amount  expended  during  fiscal  year,  excluaiye  of  liabilities 

outstanding  July  1,1888 3,077.30 

July  1,  1889,  balance  available 11.20 


r  Amount  (estimated)  required  for  completion  of  existing  project,  annually      1, 000. 00 
I  Amount  that  can  beprontabl^  expended  in  fiscal  year  ending  June  30, 1891      %  000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acta  of  1866  and  1867. 


EXPENSE  ACCOUirr  IMPROVING  BED  RIVER  ABOVE  FULTON,  ARKANSAS,  DURING  THE 

FISCAL  TSAR  ENDING  JUNE  30,   1889. 

Pav-roll,  labor,  et« $1,827.12 

Subsistence  snppliee 341.58 

General  supplies 631.11 

Transportation 10.  :{5 

Fuel 87.00 

Traveling  expenses 75.02 

Rent 80.00 

Teleeraph  servioe .62 

Stationery  supplies 24.50 

Total 3,077.30 


X   2. 

IMPROVEMENT  OF  LITTLE  RED  RIVER,  ARKANSAS. 

The  first  improvemeDts  attempted  upon  this  river  were  made  in  the 
year  ending  June  30, 1872,  under  the  act  approved  March  3, 1871.  Prior 
to  this  work  many  overhanpng  trees  and  a  large  number  of  snags  inter- 
fered with  navigation  in  the  lower  reaches,  and  many  bowlders  ob- 
structed flat<boats  and  raft  navigation  in  the  reach  above  the  present 
town  of  Judsonia.  The  appropriation,  referred  to  above,  was  for  the 
White,  Black,  and  Little  Ked  Rivers,  and  amounted  to  $10,000  for  the 
three,  upon  estimates  amounting  to  $259,033,  of  which  $38,065  were  for 
the  Little  Bed  River.  That  little  work  could  be  done  is  apparent  from 
Colonel  Beynold^s  report  for  1872,  in  which  he  states :  "  Unless  other 
and  better  facilities  are  provider!,  it  will  be  of  very  little  use  to  attempt 
to  remove  the  obstructions  in  such  streams  as  these.^  Most  of  the 
overhanging  trees  were  resnoved  as  high  as  Judsonia.  A  bad  shoal  3 
miles  below  Judsonia  and  the  bowlders  remained  untouched  to  the  end 
of  June,  1886.    The  act  approved  August  5,  1886,  appropriated  $3,000. 

The  present  project  contemplates  the  removal  of  the  dangerous  bowl- 
ders above  Judsonia  and  a  shoal  3  miles  below  the  same  town.  Up  to 
June  30,  1888,  $612.90  had  been  expended  in  removing  the  bowlders 
above  Judsonia  and  the  care  of  the  property  and  records.  By  the  act 
which  became  a  law  August  11,  1888,  the  balance,  $5,400,  necessary  to 
carry  out  the  original  project,  was  appropriated. 
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Daring  the  fiscal  year  ending  Jane  30, 1889,  $5,008.90  was  expended 
in  the  constraction  of  the  dredge  to  be  nsed  in  removing  the  shoals  3 
miles  below  Judsonia,  and  in  the  oonstrnction  of  two  msS;erial  barges. 

Efiective  work  nnder  this  head  can  only  be  done  at  low  water,  and 
as  this  does  not  occnr  antil  in  Jaly  or  Aagast  each  year,  no  progress 
could  be  made  daring  the  fiscal  year.  As  early  in  the  next  fiscal  year  as 
may  be,  work  will  be  began  and  poshed  to  completion.  It  is  believed 
that  the  present  appropriation  will  be  adeqaate  for  this  parpose. 

A  very  strong  dredge-boat  specially  adapted  to  the  work  has  been 
built  and  thoroughly  tested.  Prompt  opening  of  the  channel  may  be 
expected. 

COXHBBCB. 

Amount  of  commerce  when  work  of  improvement  began  may  be  in- 
ferred f^m  the  following,  which  appeared  in  the  Annual  Report  of  the 
Chief  of  Engineers,  1871,  page  362 : 

The  fact  stated,  that  the  commerce  of  this  stream  is  SQfficient  to  induce  the  com- 
paratively large  boats  rauninii  on  the  White  River  to  navigate  it  whenever  it  is 
practicable,  and  when  this  is  not  the  case  that  a  small  steamer  is  kept  to  ply  be- 
tween West  Point  and  the  mouth  of  the  river,  shows  the  importance  of  the  interests 
involved. 

As  to  prospective  advantages  to  commerce  if  completed,  if  the  shoals 
known  as  Bess  Shoals  were  removed,  so  that  a  boat  could  reach  Jud- 
sonia  at  all  stages  of  the  river,  from  1,000  to  1,500  bales  of  cotton  and 
about  400  tons  of  merchandise  would  be  shipped  by  river  at  once. 

A  packet  drawing  3^  feet  of  water  now  makes  regular  trips  the  year 
round  to  a  point  just  l^low  these  shoals. 

The  country  round-about  Judsonia  has  been  visited  in  (person,  and  I 
find  its  resources  have  only  begun  to  be  developed.  I  should  say  that 
the  present  commerce  would  double  itself  in  five  years. 

As  to  t)enefits  to  community  if  completed,  it  is  hard  to  estimate  the 
benefits  that  cheap  transportation  would  give  to  a  community  that  has 
linown  only  a  railroad  outlet,  and  only  one  at  that.  No  one  will  ques- 
tion but  wiiat  they  will  be  very  great ;  how  great  can  be  told  only  by 
recalling  what  such  transportation  has  done  for  other  fertile  sections ; 
but  it  may  be  safely  said  that  the  benefits  will  be  so  great  that  the  out- 
lay will  sink  into  utter  insignificance. 

This  stream  is  located  in  a  very  prosperous  section  of  the  State.  The 
])resent  commerce  amounts  to  upwaitis  of  13,500  bales  of  cotton  and 
4,700  tons  of  merchandise.  A  great  deal  of  fruit  is  being  raised  and 
the  amount  is  increasing  rapidly  each  year.  The  returns  will  be  imme- 
diate. 

Money  itatemen^ 

Jaly  1, 1888,  amount  available |3, 387. 10 

Amount  appropriated  by  act  of  August  11, 1888 5,400.00 


7,787.10 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $5,682.71 

July  1,  1889,  outstanding  liabilities 36.00 

6,717.71 


July  1,  1889,  balance  available 2,069.39 
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XXPKN8S    ▲CCOUNT.— IMPBOYINO    UTTLB    RED    RIVES,    ARKAlfBAS,    DURIKQ    FISCAL 

YEAR  BNBINO  JUNE  30,   1889. 

P»y-roU,  labor,  eto $1,317.33 

General  sapplies 4,280. 53 

Transportation 40.90 

TraTeling  expenses • 35.23 

Telegraph  servioe % 3.72 

Fuel 5.00 

Total 1 6,688.71 


X3. 

REMOVING  OBSTRUCTIONS  IN  ARKANSAS  RIVER,  ARKANSAS. 

As  the  first  expenditure  of  money  on  this  river  was  made  as  early  as 
1833y  it  is  not  an  easy  matter  to  determine  what  was  the  original  con- 
dition of  the  navigable  portion  of  this  stream,  bat  from  the  delta-like 
character  of  its  lower  portion,  and  the  tendencies  now  manifest  in  it8 
upper  reaches,  it  may  be  inferred,  upon  very  substantial  grounds,  that 
shifting  sand-bars,  numerous  drift-piles,  and  dangerous  snags  charac- 
terized the  obstacles  to  navigation  in  the  lower  reaches,  and  gravel  and 
rock  shoals,  with  a  few  snags  and  many  overhanging  trees,  constituted 
those  of  the  upper  reaches.  The  records  of  this  office  indicate  that 
except  at  a  few  places,  such  as  Pine  Bluff,  Ark.,  and  Fort  Smith,  the 
general  plan  of  improvement  has  consisted  of  snagging  operations, 
which  includes  cutting  overhanging  trees  and  in  building  wing-dams 
to  improve  the  shoals,  the  idea  being  to  afford  temporary  relief  to  uav- 
gation  until  complete  surveys  should  render  it  possible  to  project  a 
plan  for  the  radical  and  permanent  improvement  of  the  navigable  por- 
tion of  the  entire  river. 

For  the  exceptions  noted,  attention  is  respectfully  invited  to  reports 
upon  those  special  cases.  The  appropriations  have  been  made  some- 
limes  for  the  entire  navigable  reach  and  sometimes  for  certain  sections. 

The  grand  total  of  aU  these  appropriations  up  to  June  30,  1888, 
amounted  to  $440,251.87.  Of  this  there  had  been  expended  to  June 
30,  1888,  $367,477.89,  exclusive  of  certain  sums,  aggregating  over 
$100,000,  tiiat  were  appropriated  with  the  Mississippi  and  Missouri 
rivers  so  as  not  readily  to  be  determined. 

The  most  permanent  result  of  all  this  expenditure  consists  in  a  se- 
ries of  maps  made  by  B.  T.  Abort  from  a  survey  of  the  river  from  Fort 
Gibson,  Ind.  T.,  to  Big  Bock,  Arkansas,  3  miles  above  Little  Bock, 
Ark.,  in  the  year  1870.  From  the  natui'e  of  the  case  the  balance  of  the 
work  has  been  each  year  a  repetition  of  that  of  preceding  years. 

One  iron-hulled  snag-boat  and  one  light-draught  wooden  snag:boat, 
with  all  the  appliances  necessary  for  snagging  operations,  were  the  vis- 
ible signs  of  the  balance,  while  the  gratitude  of  those  interested  in  the 
navigation  of  the  river,  for  a  navigation  rendered  yearly  less  and  less 
dangerous  by  the  operations  of  these  two  boats,  is  the  only  evidence 
existing  and  the  only  evidence  to  be  expected  of  work  that  must  be 
done  in  a  stream  like  this,  until  by  some  system  of  permanent  improve- 
ment caving  banks  no  longer  exist  and  the  annual  quota  of  snags  is  no 
longer  furnished. 

The  n^ost  economical  management  of  snag-boats  requires  not  less  than 
$35,000  annually  to  give  absolutely  indispensable  aid  to  navigation ; 
a  navigation  in  which  a  vast  amount  of  commerce  is  vitally  interested. 
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By  act  approved  Angast  11, 1888,  $25,000  were  appropriated  for  tbis 
reach ;  $10,000,  or  so  mnch  as  might  be  necessary  for  building  a  new 
hull  for  the  snag-boat  Wichita,  inclading  capstans  and  the  transfer  of 
the  upper  works,  and  $375  for  completing  the  survey  and  maps,  the  bal- 
ance to  be  expended  for  removing  obstructions.  As  this  total  amount 
was  very  small  compared  with  what  was  absolutely  indispensable,  it 
seemed  to  be  of  the  utmost  importance  to  operate  a  snag-boat  upon  a 
lower  stage  of  water  than  that  suitable  for  the  lightest  draught  packet. 
Having  no  such  snag-boat,  steps  were  immediately  taken  under  this 
appropriation  to  build  a  new  hull  for  the  Wichita,  and  so  pr()i)ortion 
it  as  to  make  it  of  lighter  draught  than  any  on  the  river.  This  could 
not  be  done  in  season  for  operations  during  the  low-water  season  of 
the  fiscal  year  ending  June  30,  1889;  therefore,  the  fiscal  year  ending 
June  30,  1889,  has  been  devoted  principally  to  the  remodeling  of  the 
hull  of  the  Wichita,  and  this  being  completed,  waiting  for  low  water. 
It  may  belmportant  to  state  that  the  reconstructed  Wichita,  at  a  cost 
of  less  than  $9,000,  draws  but  12  inches  of  water,  is  135  feet  long  by  30 
feet  beam,  has  sixteen  water-tight  compartments  in  its  hold,  all  of  which 
are  provided  with  suitable  syphons,  arranged  for  rapidly  pumping  tbe 
water  in  case  of  boats  being  snagged,  with  two  fine  Providence  steam 
capstans  with  reversing-engines,  capable  of  lifting  some  65  to  70  tons 
through  the  shears.  Her  enormous  power  and  light  draught  will,  if 
she  is  operated  at  the  right  stage  of  water,  namely,  extreme  low  water, 
make  her  a  very  effective  boat.  The  completion  of  the  construction  so 
much  within  the  estimate  was  due  in  part  to  the  abundance  of  labor 
and  the  favorableness  of  the  season,  but  principally  to  the  skill  and 
economy  practiced  by  Oapt.  W.  J.  Ashford,  who,  from  his  long  experi- 
ence in  tbis  district  in  snagging  operations,  was  able  to  combine  in  this 
boat  all  the  excellencies  of  the  old  boats  and  eradicate  their  defects, 
adding  also  such  features  as  experience  has  shown  to  be  desirable. 

During  the  fiscal  year  ending  June  30, 1889,  $  13,090.79  were  expended 
as  above  and  in  the  care  of  the  property  and  records.  The  completion 
of  the  survey  and  maps  has  been  postponed  until  a  draughtsman  can 
be  obtained  at  such  a  rate  of  pay  as  will  insure  the  completion  of  the 
work  within  the  amount  allotted. 

Early  in  tbe  next  fiscal  year  the  low- water  season  will  set  in,  and  tbe 
snag-boat  Wichita  will  be  vigorously  operated  from  Webber's  Falls  to 
tbe  mouth  of  the  river.  Webber's  Falls  are  40  miles  below  Fort  Gib- 
son. I  have  been  over  tbis  entire  reach  of  river  within  the  past  six 
months,  and  know  that  the  balance  available  will  only  suffice  to  remove 
tbe  worst  snags.  Tbe  interests  of  navigation  demand  an  expenditure 
of  at  least  $70,000  during  the  fiscal  year  ending  June  30,  1891,  and  tbe 
immediate  construction,  in  addition  to  tbis,  of  an  entirely  new  snag- 
boat,  modeled  after  the  Wichita,  at  a  cost  of  not  to  exceed  $20,000,  in 
order  that  there  may  be  two  light-draught  snag  boats  of  great  power  to 
operate  during  the  short  season  of  extreme  low  water.  There  is  now  in 
my  possession  belonging  to  tbis  appropriation  one  heavy  steel  bull  snag- 
boat,  which  cost  something  over  $112,000,  and  which  draws  3  feet  of 
water.  She  is  a  very  efficient  boat  for  such  a  river  as  tbe  Missouri,  but 
is  of  too  great  draught  to  do  effective  and  economical  work  in  tbe  Ar- 
kansas liiver  any  longer,  as  she  has  already  removed  all  tbe  obstruc- 
tions that  interfere  with  navigation  that  she  can  reiocb,  leaving  tbe 
most  dangerous  obstructions  untouched. 

I  would  respectfully  recommend  that  tbe  boat  be  sold  to  some  appro- 
priation where  she  might  be  an  effective  and  serviceable  boat,  and  the 
proceeds  of  the  sale  be  devoted  to  **  Eemoving  obstructions  in  tbe  Ar- 
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kausas  River,  Arkansas  and  Kansas."    She  is  probably  worth  from 
$GO,000  to  $70,000. 

By  this  arrangement  it  might  be  possible  to  meet  the  requirements 
of  the  fiscal  year  ending  Jane  30,  1891,  by  appropriating  $25,000: 
$20,000  for  a  new  snag-boat,  modeled  after  the  new  Wichita^  and 
$5,000  contingent  fund,  in  event  of  the  heav^^  snag-boat  not  bringing 
over  $65,000  at  her  sale. 

OOMMEBOB. 

As  stated  in  this  report,  this  work  was  began  in  1833,  and  there  are 
no  records  available  in  this  office  to  show  what  commerce,  if  any,  passed 
over  this  river. 

In  1852  a  gentleman  in  Little  Bock  lost  five  out  of  six  of  the  steam- 
boats owned  and  ran  by  him  in  one  season,  dae  to  snags.  Navigation 
mast  have  been  nncertain  in  1833  and  commerce  light 

It  is  estimated  that  insurance  and  freight  rates  have  been  reduced 
one-third  by  the  improvement  already  effected.  As  to  effect  upon  rates 
of  competing  routes  of  transportation,  there  are  many  points  where 
there  is  no  competition.  Where  there  are,  cotton  is  carried  at  25  to  50 
cents  per  bale  cheaper  by  water  than  by  rail,  and  other  merchandise 
accordingly.    This  must  keep  railroad  rates  down. 

As  to  prospective  advantages  to  commerce,  if  completed,  observation 
shows  that  whenever  the  snag-boats,  by  thorough  work,  get  the  chan- 
nel reasonably  well  cleared  the  boats  run  night  and  day,  eagerly  taking 
advantage  of  the  brief  interval  before  appropriations  fail,  and  the  an- 
nual crop  of  snags  can  not  therefore  be  removed. 

As  to  benefits  to  community  if  completed,  nothing  better  can  be  fur- 
nished under  this  head  than  a  few  extracts  firom  a  letter  from  the  Little 
Bock  Board  of  Trade  of  date  April  26, 1S89,  as  follows,  viz : 

LrrrzjB  Book  Boabd  of  Tradb, 

LUtU  Sock,  Ark.,  Jpril  *^,  1889. 

Dkab  Sir:  Beplyinjy^  to  your  favor  of  April  22,  would  say  yonr  oommanioation  has 
been  before  our  committee  od  statlBtioa,  and  I  herewith  hand  yoa  report  of  river  busi- 
nefls  for  this  citj  for  the  year  1888,  showiDg  the  total  of  |2,18c4;850  as  compared 
with  $1,9.)8,000  for  the  preoeding  year. 

This  increase,  of  course,  is  due  in  a  great  extent  to  the  improvement  of  the  river. 

In  this  connection  I  desire  to  call  your  attention  to  the  hewn-timber  basineae  on  the 
lower  Arkansas  River.  Before  you  commenced  your  work  on  the  river  we  had  no 
business  of  this  character.  At  present  it  is  in  successful  operation,  and  with  the  im- 
provement of  the  river  will  necessarily  grow  very  rapidly.  A  recent  shipment  from 
Tiller,  to  be  floated  to  New  Orleans,  consisted  of  120,000  feet  of  hewn  timber,  or 
1,440,000  feet,  board  measure. 

•  *•*••• 

At  present  the  coal  business  of  Arkansas,  with  its  vast  areaof  coal  land,  is  practically 
in  an  undeveloped  state,  for  the  reason  that  the  coal  can  not  be  handled  by  river.  P'or 
instance,  the  heavy  competition  by  river  from  the  coal  mines,  reached  by  the  Ohio 
River,  to  New  Orleans,  with  the  coal  mines  of  Arkansas,  shuts  us  out  from  the  markets 
of  the  South.  Because  of  high  railway  rates  the  nearer  coal  is  debarred  from  that 
market.  The  difference  in  price  in  carriage  of  the  Ohio  coal  by  boat  to  New  Orleans 
and  the  Arkansas  ooal  by  rail  to  the  same  place  is  at  present  about  three  to  one  in 
favor  of  the  Ohio  River.  As  a  matter  of  course,  with  the  improvement  of  the  upper 
river,  this  condition  of  affairs  will  be  changed  in  our  favor.  Above  Little  Rock 
there  are  thousands  of  square  miles  of  coal  fields  in  the  Arkansas  Valley,  the  de- 
veloi^ment  of  which  bnsiness  will  be  of  the  greatest  value. 

It  la  estimated  that  the  Arkansas  ooal  fields  contain  fh>m  three  to  six  million  tons 
of  coal  to  the  square  mile. 

The  granite  fields  of  Little  Book  find  a  market.  Judging  fh>m  present  orders,  for 
about  120,000  tons  per  annum.  This,  with  river  transportation,  will,  of  course,  be 
doubled. 

The  approximate  tonnage  received  by  river  into  Little  Rock  from  the  ArkanHas 
River  by  ooata  from  the  South — cotton,  cotton-seed,  and  miscellaneous  freight  (raw 
material),  5,000  tons,  valued  by  river  men  at  $100,000. 
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Approximate  tonnage  received  by  river  into  Little  Rock  from  the  North  by  boats — 
cottOD,  cotton-seed,  and  miscellaneoos  freight  (raw  material),  10,000  tons,  yalned  by 
river  men  iit  |400,000. 

Logs,  rafted  by  river  for  LitUe  Bock«  aboat  5,000,000  feet  for  lumber,  shingles, 
staves,  etc. 
Shingles  received  bv  river  7,000.000  to  8,000,000. 

Lumber  (hewn),  100,000  cubic  feet  for  traosshipmeot  to  European  markets. 
Yours  truly, 

Gkorob  R.  Browk, 

ApproTsd : 
M.  G.  Hall, 
C.  F.  MABTnr, 
C.  T.  Walkeb, 
W.  H.  Wright, 

Committee  on  Information  and  Siatietloe. 

Capt.  H.  S.  Tabbr, 

Corpe  ofEnffineerB,  U,  8.  A. 

To  give  the  advantages  to  commerce,  if  completed  folly,  would  be  to 
enter  apon  the  commerce  of  a  great  State,  and  would  require  an 
amount  of  time  for  compilation  and  record  that  would  be  entirely  out 
of  the  question.  It  is  forecasting  the  future  of  the  State's  metropolis 
and  railroad  center.  All  that  prevents  two-thirds  of  the  freight  now 
sent  and  received  at  Little  Bock  from  being  bandied  by  the  river  is 
the  fact  that  there  are  months  of  great  uncertainty,  and  the  time  lost 
by  the  boats  exhausts  the  profits. 

The  rapid  increase  in  prosperity  of  this  State  during  the  five  years 
spent  at  this  office  reminds  me  more  of  the  frontier  growth  of  the  West 
than  of  the  growth  of  a  State,  the  age  of  this  one.  A  just  conception 
can  only  be  formed  by  looking  at  some  great  fertile  river  valley  in  the 
Northern  or  Eastern  States,  as  they  were  years  ago  and  as  they  are  now 
since  settled  up  with  its  river  improved. 

What  benefits  have  accrued  to  that  community  will  surely  accrue  to 
this  with  this  addition — that  the  mineral  resources  of  this  valley  are  to 
be  added.  Its  coal  products  alone  and  its  wealth  of  timber  will  place 
it  well  to  the  fore.  When  the  vast  acreage  of  the  Indian  Territory  is 
brought  under  cultivation,  its  products  must  go  this  way. 

That  well-known  and  exceedingly  fertile  State  of  Kansas  will  find 
Fort  Smith  or  Little  Bock  its  nearest  water  outlet  eventually. 

It  will  be  seen  how  difficult  it  is  to  handle  this  question  briefly,  if  it 
is  borne  in  mind  that  with  deep  water  to  New  Orleans  from  the  Gulf,  the 
Missii!aippi  improved,  and  the  Arkansas  Biver  navigable  to  Little  Bock 
by  boats  drawing  5  feet  of  water,  we  have  the  conditions  likely  to  exist 
when  the  improvement  is  completed. 

I  have,  therefore,  only  attempted  to  outline  this  matter,  and  trust 
that,  when  this  portion  of  the  report  is  read,  a  map  of  the  territory 
covered  may  be  had  in  mind,  as  this  wlU  probably  be  of  itself  the  strong- 
est proof  that  the  benefits  likely  to  accrue  can  but  be  too  vast  to  1^ 
summarized  in  a  report  like  this. 

Money  statemmt. 

July  1, 1888,  amount  available #248.67 

Amount  appropriated  by  act  of  August  11, 1888 25,000.00 

25,248.67 
July  1,  1889,  amount  expended  during  fiscal  year,  exolosiye  of 

liabilities  outstanding  July  1, 1888 $12,853.79 

July  1,  1889,  outstanding  liabilities 237.00 

13,090.79 

July  1,  1889,  balance  available 12,157.88 
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Amoaut  (estimated)  reqnirfd  for  con  i  pi  etiunol' existing  project,  anniiall.v  §:<5.  ()CK».  00 
noun t  that  can  be  prolitably  e 
ibmitte<l  in  compliance  with 
harbor  acts  of  lb66  an<l  1667. 


Auiuuui  v'^^ti^nsi^ccl)  reqnirfd  for  completion  orexisting  project,  anniiall.v  §:<5.  vit-.  nv 
Amount  that  can  be  ])rolitabl.v  cxpeuded  in  tiscal  yearendnig.Juiie:i(),  181>l     1H>,  iKM'.  00 
\  Submit te<l  in  compliance  with  requiremonts  uf  McctionH  2  ot  river  and 


BXFKKSE     ACCOUNT     REMOVING      OBSTRUCTIONS      IN    ARKAN8AH     RIVKR,     ARKANSAS 

DURING  FISCAL  TEAR  ENDING  JUNE  30,   18b9. 

PftV-roll,  labor,  6tc $8,069.29 

General  supplies 3,CB(;.00 

Transportation .• Ki.rjU 

Fu«'l ih\AO 

Rent  of  office , «0.00 

Telefjraph service •... .  .78 

Travelinj?  expenses r>5.20 

Stationery 4H,  42 

Capstans 1,437.20 

Total 12,853.79 


X4. 

IMPROVEMENT  OF  ARKANSAS  RIVER,  ARKANSAS. 

Work  daring  the  past  season  has  been  carried  on  under  tvYO  acta  of 
CongreR8.  By  act  approved  August  5,  1886,  $75,000  was  ai)propriated 
under  this  head,  its  distribution  being  indicated  in  the  following  words 
and  figures : 

Improving  the  Arkansas  River,  Arkansas:  Continuing  improvement,  Recording  to 
the  plans  and  recommendations  in  Appendix  V  13,  Executive  Document  No.  1,  49th 
CoDgress,  of  which  there  are  to  be  expended  $8,000  at  Pine  Bluff,  $13,U(J0  at  Fort 
Smith,  and  f  10,000  at  Dardanelle,  or  so  much  thereof  under  these  suniH,  renpectivcly, 
as  may  be  necessary  at  these  points. 

The  approved  project  for  the  expenditure  of  these  sums  may  be  sum- 
marized as  follows : 

At  Pine  Bluff  the  $8,000  is  to  be  used  in  extending  and  repairing  the 
dikeH ;  a  portion  of  it  to  be  held  as  a  contingent  to  watch  the  action  of 
the  river;  the  idea  being  to  cause  the  river  to  become  less  and  less 
dangerous  to  the  town  tiont. 

At  Fort  Smith  the  $13,000  to  be  expended  in  erecting  a  permeable 
dike  a  little  above  the  town  and  upon  the  opposite  side  of  the  river,  so 
as  to  contract  the  channel  and  prevent  it  from  leaving  the  city  wharves. 

At  Dardanelle  the  $10,000  is  to  be  expended  in  erecting  a  permeable 
dike  above  and  opposite  the  town,  in  such  position  as  to  remove  the 
sand*bar  now  in  front  of  the  wharves. 

From  Little  Eock  to  the  month,  the  balance,  and  so  much  as  may  not 
be  required  at  the  three  places  above  specified,  to  be  expended  in  the 
erection  of  permeable  dikes  at  the  worst  places,  looking  towards  the 
permanent  improvement  of  the  river,  to  give  an  all-year-round  <lepth  of 
water  of  at  least  5  feet  at  extreme  low  water ;  these  dikes  to  serve  as 
contraction  works,  but  in  no  instance  is  violent  contraction  to  be  at- 
tempted. All  the  dikes  referred  to  in  these  projects  to  be  about  12  feet 
in  height  above  mean  low  water. 

By  act  which  became  a  law  August  11, 1888,  $160,000  were  appro-, 
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priated  under  this  bead,  its  distribution  beiug  indicated  in  the  following 
words  and  figures : 

Improving  Arkansas  River,  Arkansas:  Continuing^  improvement,  one  hundred  and 
fifty  thousand  dollars:  Providedy  That  nothing  herbin  contained  shall  authorize  the 
Secretary  of  War  to  enter  upon  project  of  improvement  of  said  river  as  set  forth  in 
the  report  of  the  Board  of  Engineers  on  improvement  of  Arkansas  River  from  Wichita, 
Kans.,  to  its  month,  dat«d  New  York  City,  March  16, 18h8,  and  contained  in  Hoase 
Esecntivo  Document  No.  234, 50th  Congress,  1st  session :  Pravidedj  That  the  Secretary 
of  War  shall  expend  the  appropriation  nnder  this  head  with  reference  to  the  final  im- 
proveuient  of  this  river  as  contemplated  in  the  Report  of  the  Chief  of  Engineers  for 
the  year  ending  July  1,  1885,  and  asanthorlzed  in  the  aetfor  the  improvement  of 
rivers  and  harbors,  approved  Angnst  5,  1886,  and  in  Honse  Executive  Document  No. 
90,  49th  Congress,  Ist  session  ;  said  methods  to  be  applied  as  the  Secretary  of  War 
may  direct  at  such  points  between  Wichita,  Kans.,  and  the  navigable  month  of  the 
Arkansas  River,  at  its  junction  with  the  Mississippi  River,  as  he  may  deem  for  the 
best  interests  of  commerce.  And  all  moneys  now  to  the  credit  of  different  sections  of 
the  Arkansas  River,  other  than  theapnropTiatiocsfor  the  operating  of  the  snag-boats, 
shall  be  available  for  nse  nnder  this  nead  ;  and  in  future  the  engineer  in  charge  of 
this  work  and  the  Secretary  of  War  shall  make  report  upon  the  progress  and  needs  of 
this  work  nnder  this  head,  instead  of  reporting  upon  disconnected  projects,  as  here- 
tofore. Nothing  herein  contained  shall  be  anderstood  to  prevent  the  Secretary  of 
War  from  applying  any  part  or  all  funds  previoasly  appropriated  for  nse  at  Fort 
Smith,  Dcirdaneile,  in  Pine  Bluff  reach,  or  from  expending  not  exceeding  four  thou- 
sand dollars  to  remove  the  bar  in  front  of  Van  Buren,  or  from  allotting  not  exceeding 
eight  thousand  dollars  as  a  contingent  fiind  for  expenditure  in  Pine  Bluff  reach. 

The  approved  project  for  the  expenditare  of  this  earn  may  likewise 
be  snmniarized  aa  follows: 

At  Piue  Blaff  the  same  as  above. 

At  Van  Buren  the  $4,000  to  be  expended  in  erecting  a  permeable 
dike  at  a  saitnbie  point  a  little  above  the  U)vm  and  npon  the  opposite 
side  of  the  river,  to  contract  the  channel  and  prevent  it  from  leaving 
the  city  wharves. 

From  Fort  Gibson,  Ind.  T.,  to  the  month  of  the  river,  the  balance  to  be 
expended  in  the  erection  of  permeable  dikes,  and  in  one  instance,  by 
rock  excavation  at  the  worst  places,  or  the  places  at  which  serious  in- 
terference with  the  largest  amount  of  commerce  occurs,  so  far  as  the 
amount  of  the  appropriation  will  permit,  looking  toward  the  perma- 
nent improvement  of  the  river,  to  give  the  channel,  as  provided  under 
the  act  of  August  5, 1886,  from  Little  Rock  to  the  mouth,  an  all-year- 
round  depth  of  water  of  at  least  2  feet  from  Little  Bock,  Ark.,  to  Fort 
Gibson,  Ind.  T. 

'  Under  both  acts  the  works  to  be  carried  on  by  hired  labor  and  the 
purchase  of  material  in  open  market,  as  this  is  believed  to  be  mos.t 
economical  and  advantageous  to  the  G<>vernment. 

Before  operations  were  begun  at  Fort  Smith  the  old  jetty  at  that  place, 
built  in  1877  and  1888,  had  so  far  disappeared  as  to  render  no  service, 
and  the  river  was  about  to  throw  a  bar  along  the  wharves  of  the  town. 

At  Dardanelle  a  bad  bar  had  formed  along  the  town  front,  cutting  off 
nil  approach  to  either  wharf  at  low  water  or  at  medium  stage. 

At  Pine  BlufF  the  condition  before  improvement  may  be  found  by  re- 
ferring to  the  report,  ^'  Improving  Arkansas  River,  Arkansas,  Pine 
Bluff,''  Annual  Report,  Chief  of  Engineers,  1887,  page  1616,  and  were  of 
so  grave  a  nature  that  a  re-enumeration  here  would  occupy  too  mncli 
space. 

From  Fort  Gibson  to  the  month  of  the  river  the  river  consists  of  alter- 
nating bars  and  caving  banks,  with  crossings  more  or  less  troublesome 
at  low  water,  a  few  of  the  latter  operating  to  effectually  close  the  river 
to  navigation  at  extreme  low  water  for  even  boats  drawing  but  2  feet  of 
water. 
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In  all  cases  of  this  kind  the  crossings  occur  at  points  at  which,  while 
the  river  is  falling  from  a  10-foot  stage  to  extreme  low  water,  its  water 
is  so  widely  spread  that  it  develops  no  channel  at  any  point.  Five 
years  of  careful  study  of  this  river,  combined  with  the  testimony  of  the 
navigators  of  the  river,  all  point  to  this  fact,  that  the  crossings  are  deep 
or  shallow  in  proportion  as  the  water  is  narrow  or  broad  at  or  above 
tbe  crossing,  and  that  a  very  slight  contraction,  such  as  that  produced 
by  a  few  logs,  tree  tops,  and  sometimes  clay  lumps,  just  sufficient  to 
give  defining  power  to  the  current,  will  convert  a  bad  crossing  into 
a  good  one. 

During  the  fiscal  year  ending  June  30, 1889,  (6,044.09  have  been  ex- 
pended at  Pine  Bluff  in  the  erection  of  a  new  dike  and  repairs  of  one 
of  the  old  ones.  During  the  winter  time  the  point  of  impact  of  the  cur- 
rent, as  it  bore  down  upon  the  town,  was  moved,  according  to  plan, 
farther  down  the  town  front  and  ultimately  left  Dike  No.  2,  made  heavy 
to  receive  it,  and  bore  down  upon  a  light  dike  known  as  No.  3.  This 
dike  was  intended  to  do  sentinel  duty  until  the  new  point  of  impact  de- 
veloped. It  was  severely  punished,  but  held  its  ground  until  a  new  and 
heavier  dike  was  placed  above  it,  as  shown  on  Sheet  "A.** 

Under  the  influence  of  this  new  dike,  which  will  be  known  hereafter 
as  Nev  Dike  No.  3,  the  current  is  now  so  deflected  as  not  to  strike  the 
bank,  after  leaving  the  end  of  the  dike,  for  more  than  treble  the  dis- 
tance that  was  protected  by  Dike  2,  when  it  was  erected  for  a  similar 
purpose,  in  1884  and  1885.  This  shows  the  progress  that  has  been 
made.  The  river  has  assumed  a  flatter  curve  and  everything  favors 
the  ultimate  success  of  the  plan.  The  chances  of  the  cut-off  above  the 
town  taking  place  are  much  less  than  before.  The  balance  of  the  con- 
tingent is  held  to  watch  all  these  conditions,  and  it  is  recommended 
that  at  least  t8,000  more  be  made  available  as  a  contingent  fund.  The 
salvation  of  the  harbor  is  practically  secured,  and  when  the  very  grave 
nature  of  the  situation  in  1884  is  considered,  the  results  so  far  are  most 
gratifying  and  so  great  that  the  outlay  so  far  is  insignificant.  It  only 
requires  a  contingent  fund,  to  use  in  aiding  the  river,  when  necessary, 
to  do  its  own  work,  until  it  is  moved  so  far  from  the  town  as  to  no  longer 
endanger  its  harbor  or  itself. 

Where  the  worst  caving  was  taking  place  in  1884  there  is  a  bar  with 
willows  upon  it  over  20  feet  high.  The  river  channel  of  1884,  above  the 
town,  under  the  influence  of  Dike  No.  1,  is  now  occupied  by  a  bar  some 
10  or  12  feet  above  low  water  and  many  acres  in  extent,  rapidly  growing 
up  to  young  Cottonwood.  This  represents  a  fill  in  some  instances  of 
upwards  of  80  teet  of  sand.  The  new  enterprises,  started  upon  the 
Gontidence  given  by  the  works,  have  capital  rising  into  the  millions. 

At  Fort  Smith,  Ark.,  $26.88  was  expended  during  the  fiscal  year  end- 
ing June  30, 1889,  in  watching  the  effects  of  the  dike.  The  year  has 
been  prolific  in  rises  and  the  dike  has  accomplished  its  purpose  very 
successfully  indeed,  having  deepened  the  channel  in  front  of  the  town 
to  the  required  depth.  It  has  suffered  severely  from  adverse  attacks, 
due  to  changes  in  direction  of  current  in  the  upper,  unimproved  river, 
but  its  work  is  done.  There  are  two  breaches  of  about  40  feet  each 
through  it,  and  the  balance,  $233.06,  has  been  held  to  see  if  they  would 
require  closing  to  make  the-  work  successful.  This  will  no  longer  be 
held  J  one  breach  has  been  practically  closed  by  the  drift  and  the  other 
is  o^  no  moment,  now  the  work  is  done. 

Present  projects  for  the  improvement  of  the  reach  above  will  render 
the  entire  dike  of  no  further  use  in  future,  only  as  a  supplementary 
work  to  those  above.    The  citizens  of  Fort  Smith  are  justly  gratified 
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with  the  outcome  of  the  works,  and  many  encomiums  have  been  re- 
ceived touching  the  matter. 

At  Dardanelie,  Ark.,  $2,944.62  were  expended  in  erecting  200  addi- 
tional feet  of  dike.  The  balance,  $848.43,  held  as  a  contingent  So  far 
the  results  obtained  have  been  in  every  way  satisfactory.  The  town 
banks  being  soft,  it  has  l)een  necessary  to  proceed  cautiously  with  the 
erection  of  the  works,  so  as  not  to  turn  the  current  with  too  much  force 
against  them. 

The  maximum  effects  of  the  works  will  not  be  produced  until  the  bar 
has  formed  behind  them,  or,  say,  about  September,  1890.  Up  to  date 
the  bar.it  is  proposed  to  remove  has  been  very  much  reduced  in  size, 
and  the  reduction  appears  to  be  at  about  the  proper  rate,  a  little  too 
fast,  possibly,  judging  from  present  appearance,  to  give  about  the  cor- 
rect result  in  September,  1890. 

It  has  been  deemed  wiser  not  to  exten<1  the  works  any  farther,  but 
hold  the  balance,  as  stated,  until  time  develops  the  exact  situation. 

When  it  is  remembered  that  it  sometimes  takes  two  or  three  years 
for  one  of  these  dikes  to  exert  its  maximum  influence,  it  will  appear 
how  necessary  it  is  to  proceed  slowly  with  the  construction  where  this 
can  be  done  without  increasing  the  expense.  To  the  uninitiated,  who 
expected  this  bar  to  move  out  inside  of  twelve  months,  it  may  be  well 
to  add  that  had  the  works  been  so  erected  as  to  have  accomplished 
that,  at  the  end  of  three  years,  when  this  maximum  effect  would  have 
been  reached,  the  town  front  would  have  been  largely  eroded. 

At  Van  Buren,  Ark.,  $3,432.47  have  been  expended  during  the  fiscal 
year  ending  June  30, 1889,  in  erecting  a  permeable  spurdike  opposite 
the  town,  and  a  little  above  it,  f5r  the  purpose  of  deepening  the  channel 
next  to  the  wharf.  This  dike  was  finished  in  the  early  part  of  June, 
1889,  so  it  is  too  soon  to  expect  any  results.  The  word  "finished"  above 
refers  to  so  much  of  it  as  seems  desirable  to  build  at  this  time. 

As  the  draw-bridge  lies  between  the  dike  and  the  wharf,  it  is  neces- 
sary to  use  care  not  to  erect  so  much  of  the  dike  as  to  throw  the  chan- 
nel out  of  the  draw.  Hence,  a  small  sum  has  been  reserved  to  watch 
results,  and  extend  the  dike,  if  necessary. 

What  precedes  may  be  regarded  as  work  at  special  fixed  points. 
As  to  the  general  work  over  the  entire  river  as  set  forth  in  the  acts, 
$23,513.95  have  been  expended  during  the  fiscal  year  ending  June  30, 
1889.  This  has  erected  one  dike  above  the  Baring  Cross  Bridge  at 
Little  Bock  and  repaired  another  j  and  erected  two  dikes  below  the 
Little  Eock  and  Fort  Smith  Railway  Bridge  at  Little  Rock,  and  accu- 
mulated material  and  prepared  plant. 

Much  difficulty  was  experienced  in  getting  over  the  river  after  August 
11, 1888,  for  the  purpose  of  determining  just  where  the  small  sum  ap- 
propriated should  be  used  so  as  to  give  the  greatest  relief,  and  this 
greatly  delayed  the  preparation  of  the  projects.  However,  as  no  ap- 
propriation has  yet  been  made  for  the  fiscal  year  ending  June  30, 1890, 
this  is  an  advantage  rather  than  otherwise,  for  there  will  be  greater 
number  of  skilled  workmen  available,  as  work  has  to  be  suspended 
elsewhere  in  the  district. 

Everything  is  in  readiness  to  vigorously  push  the  work  early  in  the 
next  fiscal  year. 

The  results  from  this  general  work  have  all  been  most  satisfactory 
wherever  the  dibes  have  been  erected  a  sufficient  length  of  time  to  do 
the  work  expected  of  them. 

The  work  at  Eagle  Bend  and  at  White  Bluff,  done  in  the  fiscal  year 
ending  June  30, 1888,  has,  of  course,  had  time  to  demonstrate  its  utilityi 
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and  is  in  every  way  successfuL  The  requisite  depth  of  2 J  feet  to  3  feet 
at  extreme  low  water  has  been  maiiitaiued.  no  bar  has  formed  below, 
and  DO  caving  of  the  banks  opposite  the  dikes  has  taken  place.  Navi- 
gators of  the  river  are  loud  in  praise  of  the  work  and  very  enthusiastio 
over  it.  The  work  of  the  years  1888  and  1889  above  the  Baring  Cross 
Brid}i:e  is  probably  the  most  striking  in  its  success.  Before  any  work 
was  done  the  current  had  left  the  draw-span,  which  is  next  the  south 
abutment,  and  was  eroding  the  bank  just  below  the  north  abutment, 
forming  a  bar  very  rapidly  in  the  draw.  So  successful  have  the  dikes 
been  that  there  is  now  a  bar  some  10  feet  above  low  water  from  the 
north  abutment  to  the  first  pier,  and  the  current  already  passes  through 
the  north  half  of  the  draw-span  and  will,  when  the  dikes  produce  their 
maximum  effect,  it  is  believed,  return  to  its  normal  condition  when  the 
bridge  was  erected. 

The  blae  lines.  Sheet  1,  map  of  the  Arkansas  River,  Little  Eock  to 
mouth,  shows  the  position  of  the  dikes.  The  dikes  below  the  Little  Rock 
and  Fort  Smith  Railway  Bridge,  erected  in  the  year  ending  June  30, 
1888,  rendered  good  service.  Those  intended  to  act  in  conjunction  with 
tbem,  erected  in  the  year  ending  June  30, 1889,  have  not  ha<l  time  to  de- 
velop their  usefulness.  By  December  1,  they  will  have  had  time  to  have 
bad  soEne  influence,  and  as  they  are  upon  one  of  the  worst  places 
upon  the  river,  a  special  report  could  be  prepared  which  might  be  of 
practictil  value  as  demonstrating  the  effects  of  construction  works  of 
this  kind  under  a  severe. test.  It  was  my  intention  to  submit  tracings 
with  soundings  (taken  at  the  various  points  where  the  improvements 
have  been  made)  during  the  last  few  days  of  June,  1889,  but  the  river 
has  kept  np  so  that  the  actual  depth  at  low  water,  which  must  be  had, 
could  not  be  obtained. 

It  will  be  borne  in  mind  that  under  this  i)lan  the  river  opposite  the 
dikes  may  shoal  up  during  high  water,  just  as  it  did  before  the  dike 
was  erected,  the  dike  being  low,  but  when  the  river  falls  in  a  natural  state 
it  may  define  a  channel  and  may  not.  In  its  improved  state  the  low 
dike  obliges  it  to  go  to  the  other  side  and  define  its  channel.  Clearly 
then,  to  demonstrate  the  dei)th  of  water  obtained,  no  reduced  sound- 
ings will  do,  but  of  necessity  one  must  take  the  actual  depth  at  low 
water,  when  the  river,  under  the  influence  of  the  dike,  has  defined  its 
channel.  Since  December,  1888,  no  time  has  occurred  when  such  sound- 
ings could  be  taken.  If  these  are  required,. they  may  be  had  in  Sep- 
tember and  October,  or  November,  but  probably  not  with  certainty 
earlier  than  that. 

There  have  been  a  few  days  during  this  time  when  the  water  has 
stood  at  5  feet  on  the  gauge,  or  less,  and  it  has  been  at  times  like  these 
that  the  navigators  have  observed  the  increased  depth  due  to  the  works, 
which  was  so  satisfactory  that  they  volunteered  the  information  as  to 
the  facts  out  of  pure  enthusiasm  over  present  and  prospective  results. 
Considerable  study  and  management  is  required  to  enter  upon  a  work 
which  should  have  had  $450,000  for  the  first  year,  with  only  $150,000. 
A  certain  amount  of  plant  is  indispensable  if  economical  work  is  to  be 
done ;  and  yet,  if  it  were  all  to  be  built  with  this  small  appropriation, 
it  wonld  leave  very  little  money  for  actual  construction  work.  The 
Pine  BluflF,  Fort  Smith,  and  Dardanelle  plant  has  been  utilized,  and  a 
small  additional  equipment  will  be  added.  If  prompt,  economical  re- 
Biilts  are  expected,  at  least  $450,000  should  be  made  available  under 
this  head  for  the  fiscal  year  ending  June  30,  1891,  and  it  will  require, 
according  to  the  present  plan,  $3,651,479  to  complete  the  improvement. 

I  wonld  n^8i>ectfully  invite  attention  to  the  wonderful  development 
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of  this  State,  and  the  natural  tendency  of  all  this  to  make  Little  Bock 
a  great  commercial  center. 

All  the  statistics  connected  with  my  reports  bear  upon  this  more  or 
less.  As  one  reach  of  river  under  consideration  has  Little  Bock  at  its 
head,  the  great  importance  of  these  works  becomes  more  apparent. 

A  careful  study  of  statistics  for  four  years  convinces  me  that  the 
State  of  Arkansas  will  ere  long  rise  many  files  in  the  rank  of  the  States, 
and  public  improvements  will  return  manifold  their  cost  in  material 
benefit  to  the  entire  State. 

GODIMEROB. 

For  commerce  see  report  upon  '^  Bemoving  Obstructions  in  Arkansas 
Biver,  Arkansas." 

Money  statement* 

July  1, 1888,  amount  available $10,009.54 

Ainouut  appropriated  by  act  of  Aa^ast  11,  18B8 150, 000. 00 

160, 009. 54 
July  1,  18H9,  amount  expended  daring  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  Ic5ii8 $35,935.13 

July  1. 1889,  outstanding  liabilities 1,77H.59 

37, 713. 72 


July  1,  1889,  balance  available..: r-i2,295.82 


'Amount  (estimated)  required  for  completion  of  existing  project 3,651,479.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1891 450,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  aots  of  1866  and  1867. 


BXPRNSB  ACCOUNT— IMPROVING  ABKANSAS  KIVBR,  ARKANSAS,  DURING  FISCAL  YKAR 

ENDING  JUNB  30,   1889. 

Pay-roll,  labor,  etc $18,599.41 

Fuel 80^.12 

Transportation 92.61 

Rout 160.00 

Telegraph  service 16.99 

Stationery 101.91 

Steam-boat  and  two  barges 3,000.00 

Pile-driver 1,100.00 

Skiff •<«.  00 

Traveling  expenses ., •• •...  3H6.83 

General  supplies 9,307.88 

Subsistence  stores 2,345.38 


Total 35,935.13 


X5. 

IMPROVEMENT  OF  PETIT  JEAN  RIVER,  ARKANSAS. 

Before  improvement  this  river  was  obstructed  by  sr  ags,  logs,  drift- 
piles,  overhanging  trees,  and  shoals. 

The  original  project  for  improvement  contemplated  rendering  it  nav- 
igable during  high  and  medium  stages  of  water  as  high  as  Danville, 
Ark.,  by  cutting  the  overhanging  trees  and  cutting  up  the  snags,  logs, 
and  drift.  The  fall  in  the  river  is  so  great  that  nothing  could  be  done 
to  improve  the  shoals.    The  first  appropriation  ever  made  for  the  river 
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^as  that  of  the  act  approved  Angast  5, 18SG,  amounting  to  $3,500,  one- 
half  the  estimate,  $7,000.  This  amount  was  expended  prior  to  June 
30, 1888,  in  completing  the  work  of  improvement  to  Kocky  Crossing, 
or  aboat  half  the  distance.  The  act,  which  became  a  hiw  August 
11, 1888,  appropriated  $2,500,  and  provides  for  continuing  the  improve- 
ment below  the  iron  bridge  at  iiocky  Crossing.  It  will  be  seen  tbat 
this  is  a  departure  from  the  original  project,  and  contemplate!^  entering 
upon  an  improvement  of  a  semi-permanent  character.  This  reach  of 
river  was  accordingly  visited  in  person  and  a  new  project  prepared  and 
duly  approved.  This  project  provides  that  $2,500  be  expended  below 
Kocky  Crossing  in  removing  timber  from  the  low- water  channel,  and 
in  removing  a  small  portion  of  the  ledges  at  Slaty  Crossing  and  £ob- 
inson's  Bidge,  so  as  to  prolong  the  season  of  navigation.  The  best 
season  for  conducting  this  work  begins  about  the  middle  of  August  or 
the  1st  of  September.  The  date  at  which  the  act  became  a  law  pre- 
cluded the  possibility  of  making  the  examination,  prei>aring  the  project 
and  commencing  the  work  during  the  fiscal  year,  ending  June  30, 1889, 
as  high  water  would  have  interrupted  the  work  before  it  would  have 
been  completed,  rendering  suspension  of  work  necessary,  thereby  add- 
ing materially  to  the  expense  of  transporting  men  and  material  to  the 
works  oo  two  difierent  occasions,  when  one  would  answer  as  well.  For 
these  reasons  no  work  except  that  which  was  necessary  to  make  the 
examination  has  been  done  during  the  fiscal  year  ending  June  30, 1889. 
Late  in  August  or  early  in  September  the  work  will  be  begun  in  accord- 
ance with  the  approved  project.  It  is  scarcely  necessary  to  prolong 
this  report  to  state  the  advantages  to  be  derived  from  the  improvement, 
since  these  are  set  forth  at  length  in  the  remarks  in  reference  to  com- 
merce. It  is  my  duty  as  Engineer  officer  in  charge  to  renew  the  recom- 
mendations of  improving  the  river  from  Rocky  Crossing  to  Danville, 
according  to  the  original  project  Three  thousand  five  hundred  dollars 
will  be  required  for  this  purpose;  in  this  connection  attention  is  re- 
spectfully invited  to  my  rei)orts  of  the  last  two  years.  The  entire  river 
to  Danville  will  some  day  be  a  valuable  artery  of  commerce,  and  the 
bridge  at  Bocky  Crossing,  which  now  obstructs  its  free  and  safe  navi- 
gation, should  be  made  to  comply  with  the  law  at  as  early  a  date  as  pos- 
.sible. 

OOMMEBOE. 

When  works  of  improvement  began,  a  boat  made  two  or  three  trips  a 
year,  at  high-water  or  medium  stages,  and  brought  out  from  200  to  300 
bales  of  cotton.  With  the  improvement  completed,  freight  rates  would* 
be  reduced  50  per  cent,  and  distance  in  hauling  by  wagons  reduced  26 
miles.  There  being  no  competing  routes  of  transportation,  except 
wagons,  no  comparibon  of  rates  can  be  made.  The  completion  of  the 
works  as  originally  recommended  would  increase  the  commerce  ten-fold, 
and  it  is  estimated  by  one  writer  that  from  5,000  to  6,000  bales  of  cotton 
would  be  moved  by  river.  Another  writer  estimates  the  increase  at  from 
50  to  100  per  cent.  The  community  generally  would  receive  many 
benefits.  One  writer  estimates  that  products  could  be  marketed  at 
one-half  present  cost;  another  states  as  an  incidental  benefit,  that  the 
freeing  of  the  river  of  obstructions  will  reduce  the  overflow,  thereby 
increasing  the  areas  under  cultivation  and  improving  the  general  health 
of  the  section.  To  all  this  may  be  added  the  fact  that  this  stream  is 
the  only  outlet  to  the  Petit  Jean  Valley.  This  valley  is  very  rich.  The 
town  of  Danville,  in  this  valley,  receives  over  1,000  tons  of  freight 
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aDnually,  by  wagons.  Timber  is  plentifal  and  in  great  variely.  The 
great  draw-back  to  this  section  is  its  want  of  cheap  transportatioa. 
The  opening  of  the  Petit  Jean  to  navigation  for  5  or  6  months  wonld 
be  of  untold  value  to  the  entire  valley. 

The  limits  of  a  report  of  this  kind  forbids  entering  into  detailSy  bat 
it  may  be  stated,  in  a  general  way,  that  the  total  reqniied  to  complete 
the  work  is  insignificant  compared  with  the  results  to  be  gained. 

Money  $tatemenL 

Amomit  appropriated  by  act  of  An^stlly  1688 $3,500.00 

Jaly  1,  l&Si^f  amouot  expended  danng  fiscal  year,  excliuuve  of  liabilities 
outotauding  July  I,  lfc»8 49.48 

Jnlyl,  1889,  balance  avaiUble 2,450.52 

{Aoionnt  (estimated)  recjaired  for  completion  of  exiating  project 3, 500. 00 

Amount  that  can  be  probtably  expended  in  fiscal  year  eodinjr  June  30,1^91  3, 500. 00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


XXPEN8S  ACCOUNT:  IMPROVIKO  PETIT  JKAK  RIVER,  ARKANSAS,  DCRINa  FISCAL  TEAR 

ENDING  JUNK  30,  lb89. 

Oeneral  supplies $21.20 

Fnel 11.00 

Traveling  expenses • 17.28 

ToUl 49.48 


X  6. 

IMPROVEMENT  OF  FOURCHE  RIVER,  ARKANSAS.- 

The  improvement  of  this  stream  was  began  in  1879,  under  the  act 
approved  March  3, 1879.  Prior  to  any  improvement  its  channel  was 
choked  with  snags,  logs,  and  drifts,  and  heavy  timber  overhang  its 
banks.    Several  bad  shoals  also  impeded  navigation. 

Up  to  June  30, 1886,  $21,000  had  been  expended  in  removing  the 
greater  part  of  the  obstructions  through  the  shoals,  and  now  and  then 
a  snag  that  has  washed  in  since  work  was  suspended,  in  December, 
1882,  still  offers  serious  obstacles  to  navigation  at  medium  stages  of 
water. 

By  act  approved  August  6, 1886,  $o,000  were  appropriated  for  re- 
moving rock  shoals  situated  about  4  miles  below  Perry ville.  At  the 
close  of  the  fiscal  year  ending  June  30, 188S,  this  sum  had  been  ex- 
pendi^d,  completing  a  channel  about  500  yards  long,  30  feet  wide,  and 
2  feet  deep  at  low  water  through  this  shoal. 

For  the  past  two  years  recommendations  have  been  made  with  refer- 
ence to  the  improvement  of  certain  shoals  below  this  one,  and  for  snag- 
giug  operations. 

As  no  appropriation  was  made  by  the  act  which  became  a  law  August 
11,  1888,  no  work  was  done  during  the  fiscal  year  ending  June  30, 1889, 
and  there  only  remains  to  renew  the  recommendations  of  these  two 
years. 
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The  commerce  npoii  this  river  is  iDcreasing,  and  the  expenditure 
tecommended,  i.  «.,  $7,650,  is  fally  warranted.  The  valley  of  this  river 
is  so  fertile  that  several  railroad  companies  are  considering  the  propriety 
of  entering  it. 

OOMMEBGE. 

The  amount  of  commerce  when  work  of  improvement  began  may  be 
inferred  from  the  following,  which  appeared  in  the  Annual  Beport  of 
the  Chief  of  Engineers,  1879,  page  971 : 

The  valley  of  the  Fourche  Le  Fevre  is  one  of  the  most  extensiye  in  the  State. 
Large  quantities  of  Inmher  and  cotton  are  brought  out  annually,  besides  grain,  furs, 
tallow,  and  beeswax.  There  are  also  mines  of  lead,  iron,  aud  other  metals  in  the 
yalley  which  can  be  profitably  worked  when  the  improvement  is  completed. 

As  to  effect  upon  rates  of  insurance  and  freight,  no  data  to  work 
from.  The  incomplete  state  of  the  works  would  be  against  any  great 
change. 

As  to  effect  of  competing  routes  of  transportation,  there  are  no  com- 
peting routes.  What  freight  the  steam-boats  do  not  succeed  in  reach- 
ing must  be  hauled  long  distances  in  wagons. 

As  to  prospective  advantages  to  commerce  if  completed,  with  this 
river  thoroughly  improved  there  would  be  a  great  saving  of  time  to 
shippers.  It  would  reduce  the  cost  of  transportation  to  that  extent  that 
new  impetus  would  be  given  to  the  settlement  of  the<}ountry  and  largely 
increase  its  products. 

As  to  benefits  to  community  if  completed,  there  are  few  communities 
in  this  State  so  dependent  on  a  river  for  transportation  as  the  settlers 
of  this  valley.  Every  step  in  the  improvement  will  bring  direct  gains 
and  will  be  utilized  at  once.  With  such  Improvements  as  have  already 
been  made,  over  3,000  bales  of  cotton  are  brought  out  annually  and 
several  tons  of  freight  are  handled.  One  steam-boat*  works  very  ener- 
getically upon  this  river,  and  takes  immediate  advantage  of  every  im- 
provement so  that  the  people  are  sure  of  immediate  relief  as  the  chan- 
nel is  improved. 

Money  statement 

'  Amount  (estimated)  reqaired  for  completion  of  existing  project f^t  650 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891 .    7, 650 
Submitted  in  compliance  with  requirements  of  sections  2  o  f  river  and  har- 
bor acts  of  1866  and  1867. 


X7. 

IHPBOVEMENT  OP  WHITE  KIVER,  ARKANSAS. 

Prior  to  improvement  this  river  was  much  choked  with  sna^s,  drift- 
piles,  and  logs  in  its  lower  portion,  and  from  Batesville  up  gravel-bars, 
rocky  shoals,  channel  bowlders,  and  overhanging  trees  impeded  navi- 
gation. The  originally  adopted  project  consisted  in  snagging  opera- 
tions, blasting  of  ledges  and  bowlders,  aud  dam  building,  to  remove 
gravel-bars,  or  to  close  chutes  from  time  to  time,  as  appropriation 
warranted  and  commerce  required.  The  first  separate  appropriation 
for  this  river  was  made  by  act  approved  July  r>,  1884:.    At  the  time  it 

*Jnst  before  mailin«i:  this  reinirt,  I  learn  Jin«^\v  stiMin- boat  is  being  built  at  the 
head  of  navigation,  at  Perry  vlllc. 
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was  passed  tbe  river  was  in  excellent  navigable  condition  for  boats 
drawing  not  to  exceed  3  feet  of  water  from  its  mouth  to  Newport,  Ark. 
From  Newport  to  Batesville  there  were  many  troublesome  snags,  and 
from  Batesville  to  Buffalo  Shoals  there  were  numerous  bad  shoals,  render- 
ing navigation  very  uncertain.  From  Buffalo  Shoals  to  Forsythe,  Mo., 
there  were  many  fine  reaches  of  riv^^  but  the  depth  of  water  on  Buf- 
falo Shoals  and  others  less  dangerous  prevented  any  navigation  at 
ordinary  stages  of  water.  This  river  has  been  united  so  often  with  the 
St.  Francis,  and  again,  once  with  the  Black  and  St.  Francis,  and  once 
with  the  Black  and  Little  Bed,  that  it  is  impossible  to  give  exactly  how 
much  had  been  expended  on  the  White  River  to  June  30, 1884.  After 
a  careful  study  of  House  Ex.  Doc.  No,  64,  Forty-eighth  Congress,  first 
session,  the  approximate  amount  is  set  down  as  not  under  $170,000  and 
not  over  $200,1)00.  This  estimate  should  be  given  a  weight,  8  in  a  scale 
of  10. 

The  project  for  expending  the  appropriations  made  by  acts  approved 
July  5, 1884,  and  August  5,  1886,  provide  for  the  removal  of  snags, 
bowlders,  and  other  obstructions  to  navigation,  building  wing  dams  to 
improve  shoals,  repairs  to  and  care  of  plant,  and  survey  of  the  river, 
as  provided  for  in  the  acts,  with  a  view  to  its  permanent  improvement 
from  Forsythe,  Mo.,  to  its  mouth.  Up  to  June  30, 1888,  $51,359.65  had 
been  expended.  This  completed  the  survey,  plotted  the  notes,  and 
published  the  maps,  effectively  improved  the  most  dangerous  shoals 
between  Buffalo  Shoals  and  Batesville,  removed  the  more  dangerous 
snags  from  Batesville  to  it  mouth,  and  left  a  small  balance  of  $1,652.35. 
It  was  not  deemed  advisable  to  attempt  any  further  temporary  work 
with  this  small  balance  until  the  action  of  Congress  should  be  known, 
as  it  could  be  used  more  effectively  with  the  appropriation  for  perma- 
nent improvement.  By  the  act  which  l)ecame  a  law  August  11, 1888, 
$25,000  was  appropriated. 

In  ray  Annual  Report  for  1888  $58,000  was  specified  as  the  sum  that 
could  be  profitably  expended  upon  the  permanent  improvement  of  this 
river  during  the  fiscal  year  ending  June  30, 1890,  The  present  project 
is  in  accord  with  the  plans  and  estimates  submitted  in  that  report, 
modified  with  much  difficulty  in  order  to  adapt  the  method  of  work  to 
the  small  size  of  the  appropriation,  and  provide  for  a  limited  amount  of 
snagging  operations,  and  provide  for  the  completion  of  the. work  on 
the  shoals  from  Buffalo  Shoals  to  Newport,  and  the  erection  of  as  many 
dikes  as  possible  upon  the  worst  shoals  between  Newport  and  the  mouth 
of  the  river,  and  (the  most  difficult  element)  the  construction  of  the  nec- 
essary plant  to  carry  forward  the  work.  The  original  plan  and  estimate 
may  be  found  in  detail  on  page  1480  et  seq,,  Annual  Report  Chief  of  Engi- 
neers, 1888.  During  the  fiscal  year  ending  June  30, 1889,  $10,006.12 
were  expended  in  the  construction  and  equipment  of  six  barges,  a  float- 
ing pile-driver,  repairs  to  the  quarter-boat,  care  of  property,  and 
in  snagging  operations  between  Batesville  and  the  mouth.  The  only 
way  to  advantageously  expend  the  small  appropropriation  was  to  dis- 
pense with  steam-power  as  far  as  practicable  by  moving  the  quarter- 
boat  and  operating  barges  to  Buffalo  Shoals  (the  head  of  the  improve- 
ments contemplated  at  present)  at  a  medium  stage  of  water,  and  leav- 
ing them  there  until  the  low-water  season  arrives.  The  detailed  work 
on  the  shoals  from  there  to  Newport  can  be  carried  on  without  maintain- 
ing a  tow-boat. 

A  car  famine  during  the  cotton  season  caused  considerable  delay  in 
beginning  the  construction  of  the  barges,  so  that  by  the  time  they  were 
completed  it  was  necessary  to  move  the  operating  fleet  to  Buffalo  Shoals. 
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The  continaoas  low- water  season  does  not  set  in  until  about  July  l^and 
closes  about  November  1. 

It  will  be  seen  that  after  completing  the  plant  there  was  no  time 
during  the  fiscal  year  to  <io  effective  work.  The  snagging  operations 
were  the  most  thorough  the  river  has  ever  had,  but  could  not  bo 
completed  altogether,  due  to  the  early  commencement  of  the  -high- 
water  season,  the  policy  of  snagging  only  at  extreme  low  water  being 
strictly  adhered  to,  as  the  only  economical  and  advantageous  time 
to  do  this  work.  Everything  is  in  excellent  condition  Tor  beginning 
actual  operations  at  the  commencement  of  the  next  fiscal  year ;  tbat  is, 
so  far  as  the  size  of  the  appropriation  warrants.  It  is  hoped,  in  the 
interests  of  navigation,  that  the  next  appropiiatiou  for  carrying  out  the 
improvement  of  this  river  will  be  at  least  the  full  $5d,i;(iO  that  can  be 
profitably  expended  during  one  fiscal  year. 

Qreat  commercial  interests  due  to  inexhaustible  mineral  resources 
are  concentrated  upon  the  immediate  improvement  of  this  river.  The 
expense  in  accord  with  the  present  plan  is  inconsiderable,  and  the  im- 
provements, when  completed,  will  be  of  a  very  permanent  character. 
Active  preparations  are  being  made  to  utilize  its  waters  the  moment 
they  are  in  suitable  shape.  It  is  now  believed  that  one  more  $8,000  ap- 
propriation for  snagging  below  Batesville  will,  if  expended  in  the  run- 
ning expenses  of  and  repairs  to  the  snag-boat  Henry  Sheldon — operating 
at  extreme  low  water — complete  all  the  snagging  operations  required, 
except  such  few  snags  as  may  be  removed  by  a  boat  equipped  as  a  snag- 
lK)at,  but  used  principally  for  towing  and  transportation  on  the  work  of 
permanent  improvement. 

Inviting  attention  to  the  plans  and  estimates  submitted  in  18SS,  it  is 
my  duty  to  state  that  the  most  economical  and  advantageous  method  of 
completing  this  work  would  be  to  make  all  the  balance  required  avail- 
able in  one  season,  as  this  would  save  all  expense  of  caring  for  plant 
and  repairing  the  same  during  the  interval  between  two  or  more  appro- 
priations. 

COMMERCE. 

The  first  appropriations  having  been  made  in  1833,  the  records  of  this 
office  do  not  show  what  was  the  amount  of  commerce  prior  to  any  at- 
tempts at  improvement. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1876,  page  627, 
Colonel  Suter,  referring  to  the  upper  reaches  of  this  river,  says :  *'The 
country  bordering  on  this  portion  of  White  River  is  almost  entirely 
dependent  on  water  transportation,  which,  from  the  difficult  character 
of  the  navigation,  is  very  uncertain  and  costly,"  and  even  one  year  later 
he  speaks  of  much  of  the  commerce  being  carried  on  by  teams.  (Annual 
Report,  Chief  of  Engineers,  1887,  page  501.) 

The  advantages  to  commerce  if  the  permanent  improvement  is  eflfected 
will  be  greatest  of  that  to  any  other  river  in  the  State,  in  proportion  to 
the  cost. 

This  is  a  natural  highway  for  commerce  to  an  extensive  territory  and 
much  of  this  territory  has  as  yet  no  other  outlet  except  the  wagon.  In 
this  connection  see  Annual  Report,  Chief  of  Engineers,  1880,  page  1313, 
Annual  Ke|K>rt,  Chief  of  •Engineers,  1884,  page  1401,  also  Annual  Re- 
port, Chief  of  Engineers,  1885,  pages  1589  and  1591.  Here  will  be  found 
a  steady  increase  in  commerce,  keeping  pace  with  the  improvements, 
which  Apeaks  for  itself  and  calls  for  no  comment. 

As  to  benefits  to  community,  it  may  be  said  that  a  community  that 
will  follow  up  the  work  already  done  as  this  one  has,  can  but  be  greatly 
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benefited.  Every  improvement  made  is  promptly  taken  advantage  of. 
The  rapid  growth  in  prosperity  in  this  section  warrants  the  belief  that 
the  permanent  improvement  of  this  river  will  confer  benefits  npon  this 
community  so  great  that  the  cost  of  the  works  will  seem  too  small  for 
comparison. 

Any  one  taking  the  trouble  to  read  the  Annual  Beports  of  the  Chief 
of  Engineers  for  the  past  twelve  years  will  be  struck  with  the  uniform 
testimony  of  engineers  in  regard  to  the  future  great  commerce  of  this 
river,  a  significant  fact  in  itself. 

The  following  letter  speaks  for  itself: 

Ykllville,  Abk.,  April  23,  1^W9. 

Sir  :  Tonr  favor  of  April  18  is  before  me ;  in  reply  I  will  say  that  I  believe /iiZ/jf 
that  transportation  has  increased  within  the  past  nine  months  on  this  portion  of  the 
"White  River,  viz,  from  Calico  Rock,  say  to  "  Oakland,*'  this  connty,  fully  100  per 
cent,  by  steam  power ;  of  course  there  have  been  many  barge  loads  of  mineral  taken 
out  from  Lower  Buffalo  strikinj^  the  WhiteRiver  below  Buffalo  Shoals,  which  I  do 
not  consider  in  computing  the  increase,  bat  nearly  all  the  cotton  raised  in  Baxter, 
Marion,  a  portion  of  Boone,  Taney  County,  Mo.,  as  well  as  boat  load  after  boat  load 
of  merchandise  has  been  taken  out  and  brought  up  by  means  of  the  river,  which  has 
been  of  great  benefit  to  us  daring  the  past  year,  and  if  assistance  could  be  given 
at  Buffalo  Shoals,  and  from  there  up  as  &r  as  Elbow  Shoal,  it  would  be  of  great  bem-^ 
efit  to  this  section  of  country,  for  transportaium  is  what  we  need. 
Very  respectfully,  yours, 

D.  H.  N.  DODD. 

Capt.  H.  S.  Taber, 

Corps  of  EngineerSf  U.  8,  A, 

Money  statement. 

July  1,1888,  amount  available $1,652.35 

Amount  appropriated  by  act  of  August  11, 1868 25,000.00 

26,652.35 
July  1, 1889,  amount  expended  daring  fiscal  year,  exclnuve  of 

liabilities  outstanding  July  1,  1888 $10,066.12 

July  1,  1889,  outstanding  llabiUties 328.33 

10,394.45 

July  1, 1889,  balance  available 16,857.90 


'  Amount  (estimated^  required  for  completion  of  existing  project 83, 815. 00 

Amount  (estimated)  required  for  snagging  annually 8, 000. 00 

<  Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1891  91, 815. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 


EXPENSE    ACCOUNT    IMPROVING   WHITE    RIVER,    ARKANSAS,    DURING   FISCAL    TEAR 

ENDING  JUNE  30,   1889. 

Pay-roll,  labor,  etc *. $4,996.66 

Subsistence  supplies 513.16 

General  supplies 2,756.66 

Transportation 27.35 

Photolithographic  maps 280.75 

Rent  of  office .* 80.00 

Traveling  expenses 169.98 

Fuel ^ 139.20 

Telegraph  service 4.52 

Stationery 50.84 

Skiffs 47.00 

Hoisting  engine  and  boiler 1,000.00 

Total 10,066.12 
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X  8. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSAS. 

The  appropriation  available  is  the  first  ever  made  for  this  reach  of 
river.  Prior  to  the  work  done  in  the  fiscal  year  ending:  June  30,  1889, 
its  channel  was  choked  with  logs  and  snags,  overhanging  trees  inter- 
fered with  smoke-stacks,  and  several  shoals  interfered  with  low-water 
navigation. 

The  present  project  proposes  the  removal  of  the  logs,  snags,  and 
overhanging  trees  from  the  town  of  Riverside,  Ark.,  to  the  month  of  the 
river.  This  operation  will  incidentally  improve  the  shoals,  as  they  are 
caused  in  the  majority  of  cases  by  an  accumulation  of  logs. 

Seven  thousand  dollars  was  the  amount  appropriated ;  $3,000  for  the 
construction  of  a  snag-boat,  and  $4,000  for  its  operating  expenses,  work- 
ing at  or  near  extreme  low  water,  the  boat  being  constructed  of  light 
draught  for  this  purpose. 

During  the  fiscal  year  ending  June  30, 1889,  $3,970.06  were  expended 
building  the  snag-boat  Eiversidej  equipping  the  same,  and  removiug  G7 
snags  aud  logs,  14  drift  piles,  and  GO  overhanging  trees  for  3  miles  of 
river,  beginning  at  Riverside,  Ark.,  and  working  down.  The  winter 
season  being  exceptionally  good  for  out-of-door  work,  and  James  A. 
Murray,  overseer,  being  a  very  faithful  man  and  economical  worker, 
with  other  elements,  produced  a  boat,  the  duplicate),  practically,  of  the 
successful  boats  the  J..  B.  Johnson  and  the  Harry  Breckj  for  about  $800 
less  than  the  cost  of  either.  As  the  continuous  low-water  season  did 
not  set  in  until  the  middle  of  June,  only  a  beginning  could  be  made  at 
removing  obstructions.  The  boat  is  well  adapted  to  its  work,  and  be- 
ing thoroughly  equipped,  and,  so  far,  everything  being  within  the  esti- 
mate, it.  is  confidently  expected  that  the  work  required  at  present  will 
be  completed  within  the  present  appropriation.  VV^ith  the  commerce 
increasing  annually,  and  a  vast  amount  of  fertile  territory  unsettled,  it 
would  be  unwise  to  say  that  all  the  work  that  ever  will  be  required  has 
been  completed.  With  a  very  little  expense  for  a  few  short  dams,  with 
locks,  the  Entire  reach  could  be  made  an  excellent  canal,  with  the  swami> 
above  Riverside  the  feeder,  the  latter  needing  possibly  a  slight  amount 
of  artificial  work  to  increase  its  capacity. 

OOMMEROE. 

It  is  not  easy  to  ascertain  the  amount  of  commerce  upon  this  river 
prior  to  the  making  of  this,  its  first,  appropriation.  Since  the  building 
of  the  railroad  the  many  obstructions  in  the  stream  have  caused  boats 
to  give  up  the  use*  of  it,  and  it  is  hard  to  get  any  information  in  regard 
to  it.  It  could  not  have  been  large,  for  the  obstructions  are  so  numer- 
ous as  to  preclude  much  use  of  it. 

As  to  the  effect  upon  insurance  and  freight  rates,  this  can  ouly  be 
known  by  actual  trial,  as  this  is  almost  a  hitherto  unknown  river  so  far 
as  any  records  go. 

As  to  the  effect  upon  competing  routes  of  transportation,  there  are 
probably  very  few  sections  in  which  an  open  river  would  afford  relief  to 
ft  burdened  people  under  exorbitant  rates  made  by  a  single  line  of  rail- 
road, as  this  one  will  do.  As  to  relative  cheapness,  there  of  course  can 
be  nf)  question  as  to  water  vs.  rail  transportation. 

Reliable  parties  state  that  the  opening  of  the  river  will  cause  a 
marked  reduction  in  freight  rates. 
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As  to  prospective  advantages  to  commerce,  there  is  at  present  no 
computing  of  them.  The  timber  alone  warrants  the  present  outlay. 
The  country  is  very  fertile,  well  adapted  to  cotton,  coin,  fruit,  and 
grain,  easily  cultivated,  and  only  one- fourth  settled,  and  it  is  asdifdcult 
to  predict  what  the  prospective  advantages  to  commerce  will  be  as  tp 
have  taken  up,  fifty  or  seventy-five  years  ago,  and  predicted  the  com- 
merce upon  some  similar  streams  in  the  older  States,  where  thousands 
and  even  millions  of  dollars  of  freight  are  now  transported  annually. 
The  river  is  really  almost  a  natural  canal,  and  it  is  believed  that  fifty 
years  from  now  will  see  it  provided  with  a  few  locks  and  so  used  as 
stated  in  body  of  report. 

Money  statemeftt. 

Amount  appropriated  by  act  of  Angnst  11,  1888 $7,000.00 

July  1, 18S9,  amoant  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  Joly  1,  1888 ^,970.06 

July  1,  1889,  outstanding  liabilities 408.64 

4,378.70 

Julyl,  1889,  balance  available 1 2,621.30 


EXPENSE    ACCOUNT    IMPROVING    CACHE    RIVERj     ARKANSAS,    DURING    FISCAL    YEAR 

ENPINO  JUNE  30,   1889. 

Pay-roll,  labor,  etc $1,756.78 

General  supplies ^ 1,655.82 

Transportation 119.66 

Traveling  expenses 86.59 

Fuel 2.00 

Stationery 29.90 

Telegraph  service , 2.31 

Subsistence  supplies 317.00 

Total 3.970.06 


X  g. 

IMPROVEMENT  OF  BLACK  BIVER.  ARKANSAS  AND  MISSOURI. 

Before  any  improvements  were  made  upon  this  river,  its  channel  was 
choked  with  logs  and  snags,  and  obstructed  by  overhanging  trees,  and 
in  many  places  shoals  interfered  with  its  navigation,  at  low  water,  by 
any  but  very  light-draught  boats.  Its  banks  caved  but  little,  and  ex- 
cept at  the  shoals,  it  was  characterized  by  greater  depth  of  water  than 
is  found  iu  streams  generally  in  its  vicinity,  due  to  its  being  narrow  and 
its  banks  firm.  The  original  plan  for  its  improvement  contemplated 
the  removal  of  the  obstructions  and  the  improvement  of  the  shoals,  the 
latter  by  wing-dams.  A  few  sloughs  were  to  be  closed  up  so  as  to  con- 
fine the  water  to  the  main  channel.  Up  to  June  30, 1885,  §50,242.40 
had  been  expended  in  carrying  out  the  above  plan.  The  river,  as  ^ 
whole,  gives  evidence  of  i)ersistent  effort  along  the  general  line, 
though  too  desultory,  owing  to  the  small  amounts  appropriated,  and 
the  irregular  intervals  at  which  these  appropriations  were  made.  By 
the  act  which  became  a  law  August  11,  1888,  $5,000  were  appropriated. 
My  last  report  sets  forth  the  reasons  why  $23,000  was  the  least  that 
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should  be  made  available.  Daring  the  fiscal  year  ending  June  30, 
1889,  $2,121.19  were  expended  in  an  endeavor  to  connect  tbe  work  of 
previous  seasons  in  the  lower  river  with  some  detached  work  near  Pop- 
lar Bluff,  in  the  upper  river.  The  season  of  high  water  was  so  near  at 
hand  before  operations  could  be  begun,  that  but  little  could  be  accom- 
plished during  this  fiscal  year,  as  it  will  be  apparent  to  a  casual  ob- 
server that,  with  so  little  money,  the  boat  should  be  operated  at  low- 
water  stage  only.  Tbe  small  balance  will  be  expended  in  accordance 
with  the  original  plan  early  in  the  next  fiscal  year.  It  is  hoped  that 
this,  in  conjunction  with  the  appropriation  for  "  improving  Black  Eiver, 
Missouri, "  will  consummate  the  long  looked-for  general  opening  of  the 
river  to  Poplar  Bluff,  Mo.  It  will^  however,  only  remove  the  over- 
hanging trees  and  worst  obstructions.  As  such  it  will  be  a  triumph 
of  persistent  effort.  The  appended  statements  in  regard  to  commerce, 
with  the  facts  reiterated  so  often  in  former  reports  in  reference  to  depth 
of  water  and  x>ermanent  banks,  seem  to  call  very  loudly  for  the  re- 
newal of  the  recommendation  made  last  year.  This  was  $23,000. 
Deduct  $5,000  appropriated,  and  we  have  $18,000,  and  then,  as  another 
year  has  passed  without  any  appropriation,  the  annual  appropriation 
of  $8,000,  which  I  have  recommended  in  several  reporte,  must  be  added, 
making  a  total  of  $26,000  that  can  be  profitably  expended  between 
the  mouth  of  the  river  and  Poplar  Bluff,  Mo.,  during  the  fiscal  year 
ending  June  30, 1891.  It  should  be  noted  that  the  $8,000  required  an- 
nually is  principally  rendered  necessary  by  the  existence  of  the  un- 
improved reach  referred  to,  which  acts  as  a  great  feeder  of  snags  that 
lodge  in  the  improved  river  below.  Evidently  sound  policy  says,  at- 
tend to  the  unimproved  river  at  once  and  save  expense  in  maintaining 
the  improved  section. 

COMMEROE. 

The  amount  of  commerce  when  work  of  improvement  began  maybe 
inferred  from  the  following  statement,  taken  from  Annual  Report  Chief 
of  Engineers,  1880,  page  1326: 

From  tbe  Upper  Black  great  qaantities  of  staves  are  taken,  and  from  the  Lower 
Black  it  18  estimated  tbac  from  10,000  to  12, 000  bales  of  cotton  are  sliippod  to  Mem- 

Ehis  and  other  markets,  and  other  shipments  (amount  not  known)  go  oyer  the  St. 
onis  and  Iron  Moimtain  Railroad  to  St.  Louis. 

As  to  effect  upon  rates  of  insurance  and  freight,  insurance  companies 
have  not  acted  upon  the  matter.  It  is  expected  the  rates  will  be  re- 
duced. The  work  is  just  beginning  to  tell  upon  the  freight  and  it  is  too 
soon  to  state  definitely  as  to  rates.  One  man  representing  a  large  stave 
factory  at  Poplar  Bluff  estimates  that  rates  would  be  reduced  one- 
half.  ' 

As  to  effect  upon  rates  of  competing  routes  of  transportation,  this 
river  parallels  the  St.  Louis,  Iron  Mountain  and  Southern  Eailroad  for 
overlOOmiles.  Therecanbenoqnestionas  to  water  r.rail  transportation. 
Beliable  parties  state  that  tbe  effect  will  be  marked. 

As  to  prospective  advantages  to  commerce  if  completed,  freight  would 
be  increased  tenfold.  There  is  a  vast  tract  of  land  through  which 
Black  River  runs,  the  products  of  which  must  be  transported  by  river. 
The  country  is  only  just  beginning  to  be  opened  up  and  is  susceptible, 
practically,  of  unlimited  developments.  It  is  difficult  to  estimate  the 
benefits  to  the  community  if  completed.  This  river  is  one  of  the  deep- 
est in  the  State.  As  a  natural  highway  it  surpasses  the  Arkansas 
River.  Its  banks  ciive  but  little,  and  when  the  standing  timber  has  been 
cleared  off  so  that  snags  do  not  accumulate,  it  will  not  give  much 
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trouble  as  a  navigable  stream.  It  is  destined  to  become  iu  the  near 
future  a  part  of  a  ^reat  parallel  transportation  line  to  New  Orleans, 
competing  with  the  Missdnri  Pacific  system  of  railroads  for  the  traffic  of 
an  immense  territory. 

The  confines  of  such  a  report  as  this  are  too  limited  to  do  justice  to 
this  river.  Were  they  more  extended  I  doubt  if  it  were  possible  to  fore- 
cast the  great  benefits  that  will  flow  from  its  maintenance  as  a  naviga- 
ble stream.  The  gentleman  referred  to  above,  writing  upon  this  point, 
says: 

There  is  no  doubt  as  to  the  possibilities  of  the  land  between  Poplar  Bluff  and  the 
Arkansas  line.  The  country  is  being  settled  up  very  fast,  and  the  sooner  we  get 
Black  River  in  a  condition  to  carry  the  products  thesoouer  the  territory  will  be  popu- 
lated. Th'*  timber  is  good  and  the  soil  very  rich.  Most  of  the  timber  that  now  stands 
is  of  a  quality  that  must  be  carried  in  barges  or  on  steam-boats,  as  it  will  not  float  to 
advantage.  The  proner  development  of  the  river  means  the  location  of  saw-mills 
along  tb6  line  with  which  to  work  the  timber  up.  This  would  be  followed  by  settlers 
ta  work  the  soil,  which  is  very  rich. 

Money  statement. 

Amouut  approprjated  by  act  of  August  11, 1888 |5,000.00 

July  1,  188!),  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 2,121.19 

July  1, 1889,  balance  available 2, 87a  81 

{Amount  (estimated)  required  for  completion  of  existing  project,  annually.      8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1891    26, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riTer  and 
harbor  acts  of  IbtiG  and  1867. 


EXPENSE  ACCOUNT    IMPROYINO  BLACK  RIVER,     ARKANSAS    AND    MISSOURI,    DURING 

7I8CAL  YEAR  ENDING   JUNE  30,   1889. 

• 

Pay-roll,  labor,  etc $1,500.67 

Subsistence  supplies 249.25 

General  supplies 86.13 

Transportation. •- 2.91 

Rent  of  office .' 40.00 

Fuel 212.75 

Traveling  expenses 6.30 

Stationery - 23.18 

Total 2,121.19 


X  10. 

IMPROVEMENT  OF  iJLACK  RIVER.  MISSOURI. 

The  first  improvements  attempted  upon  this  reafeh  of  river  were 
made  in  the  yiars  1881  and  1882.  Prior  to  this  work  its  channel  was 
choked  with  logs  and  snags  and  obstructed  by  overhanging  trees,  and 
in  many  places  shoals  interfered  with  its  navigation  at  low  water  by 
any  but  very  light-draught  boats.  Its  banks  caved  but  little,  and  ex- 
cept at  the  shoals  is  characterized  by  greater  depth  of  water  than  is 
found  in  streams  generally  in  its  vicinity,  due  to  its  being  narrow  and 
its  banks  firm.    The  original  plan  for  its  improvement  contemplated 
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the  removal  of  the  obstrnctions  and  the  improvement  of  the  shoals,  the 
latter  by  wing-dams.  A  few  sloughs  were  to  be  closed  up,  so  as  to 
confine  the  water  to  the  main  cliannel.  dp  to  June  30,  ISSS,  $6,000 
had  been  expended,  which  had  opened  up  about  20  miles  of  river  from 
Poplar  Bluff  towards  the  mouth.  Owing  to  the  difficulty  in  getting 
suitable  appliances  up  to  this  reach,  it  was  carried  on  under  great  diffi- 
culties. 

During  the  fiscal  year  ending  June  30,  1889,  the  snag-boat  Henry 
Sheldon^  specially  constructed  for  work  on  this  river,  was  successfully 
pushed  through  to  Poplar  Bluff,  and  operated  from  there  down  the 
river,  rapidly  and  effectively  clearing  the  same  of  obstructions.  Six 
thousand  five  hundred  and  sixty-two  dollars  and  thirty  cents  were  ex- 
pended in  the  work,  erecting  a  strong  dam  at  the  head  of  Dan  River 
(a  chute  of  the  Black  River),  removing  293  snags,  cutting  1,874  over- 
hanging trees,  deadening  17,490  trees,  and  removing  12  masses  of  drift- 
wood ;  carrying  the  work  to  the  Arkansas  State  line,  removing  the 
greater  portion  of  the  dangerous  low- water  snags,  and  making  a  good 
beginning  upon  the  overhanging  timber. 

To  economize  in  space,  everything  that  needs  to  be  said  in  regard  to 
future  work  has  been  placed  under  the  general  heading,  '^  Improving 
Black  River,  Arkansas  and  Missouri,"  as  that  covers  the  same  ground. 

I  will,  however,  add  that  the  very  effective  work  that  has  been  done 
has  been  due  to  the  snag-boat  Henry  Sheldon^  built  expressly  for  this 
river.  This  boat  will  not  maintain  her  present  light  draught  more  than 
eighteen  months  longer,  and  it  is  of  the  utmost  importance  in  the  in- 
terests of  economy  that  the  snagging  operations  be  completed  within 
that  time. 

COMMERCK. 

8ee  ''ImproYiDg  Black  Biver,  Arkansas  and  Miasoari.'^ 

Money  statement, 

Amoont  appropriated  by  act  of  August  11, 1888 $7,000.00 

Jolv  1,  18U9,  amoant  exponded  duriDg  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,  1«88 $6,562.30 

July  1,  1889,  outstanding  liabilities ..OUIIIm)^ 238.50 

'ir-C».M>»-  6,800.80 

July  1,  1889,  balance  available ;^ '^^^^"  199.20 

'Amount  (estimated)  required  for  completion  of  existmg  nrnjeci  anniElll■p'^  8, 000. 00 
J  Amoant  that  can  bejsrolitably  expended  iu  fiscal  year  end  r?'j^J;i..j:{0)  7.8Ur''^,  000. 00 
I  Submitted  in  compliance  with  rtquirements  of  stMstiona  2  of.  JCiTur  aiid:«^ 

^    harbor  acts  of  1866  and  1867.  .    w    -  .L  ^  S 


KXPEKSE  ACCOUNT  IMPBOVINO  BLACK  RIVER,   MISSOURI,  DUBINQ  FISCAL  YEAR  END- 
ING JUNE  yO,  1889. 

Pay-roll,  labor,  etc.: (4,444.60 

Sabsist«nce  supplies 866.40 

General  supplies 929.08 

Transportation 14.41 

Trayeling  expenses 197.98 

Foel 64.00 

Telej^pb  service 12.30 

Stationery - • 33.53 

Total 6,562.30 
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X  IX. 

mPROYEMENT  OF  ST.  FRANCIS  RIVER,  ARKANSAS. 

Earliest  appropriation  made  for  this  river  nnder  any  head  was  made 
by  act  approved  March  2,  18^.  Sanmiing  up  all  the  varioas  works  of 
improvement,  it  may  be  inferred  that  prior  to  1833  this  river  was  mnch 
choked  with  drift-piles,  logs,  and  snags,  and  its  waters  spread  out 
through  a  great  variety  of  sloughs,  while  overhanging  trees  added  to 
the  difficulties  of  navigation.  In  the  originally  adopted  project  snag- 
ging oi)erations  figured  largely,  and  attempts  have  been  made  to  close 
up  some  of  the  many  sloughs.  This  river  has  been  united  so  often  with 
the  White  Biver  and  also  with  the  Black  that  it  is  impossible  to  give 
exactly  how  much  had  been  expended  upon  tJie  St.  Francis  Biver  to 
June  30, 1884. 

By  act  approved  July  5, 1884,  $12,000  was  appropriated  for  the  en- 
tire river;  $8,000  was  added  to  this  oy  act  approved  August  5, 1886. 
A  light-draught  snag-boat,  equipped  with  powerful  machinery,  was 
constructed  out  of  these  funds  and  a  large  number  of  dangerous  ob- 
structions were  removed  up  to  June  30, 1888,  with  a  balance  on  hand  at 
that  date  of  $3.38. 

By  the  act  which  became  a  law  August  11,  1888,  $4,000  were  appro- 
priated for  the  continuance  of  the  improvement,  after  the  originally 
adopted  project.  During  the  fiscal  year  ending  June  30, 1869,  $1,888.77 
were  expended  in  snagging  operations  between  the  towns  of  Kennett, 
Mo.,  and  St.  Francis,  Ark.  This  carried  the  boat  to  the  beginning  of 
the  work  under  the  head  of  ^^  Improving  the  St.  Francis  Biver,  Mis- 
souri." As  the  boat  has  no  propelling  power,  she  was  at  once  trans- 
ferred  to  the  work  on  this  other  reach  and  kept  engaged  there  during 
the  balance  of  the  fiscal  year  ending  June  30, 1889,  being  worked,  of 
course,  at  such  times  as  the  water  was  at  a  suitable  stage.  After  the  work 
on  the  upper  reach  is  completed  the  boat  will  be  moved  down  the  river 
and  the  balance  expended  in  accordance  with  the  originally  adopted 
project,  removing  the  worst  obstructions  to  the  mouth  of  the  river,  thus 
carrying  out  in  a  general  way  the  policy  outlined  for  this  river,  which 
is  to  expend  about  $8,000  aiMMIIIS^.  ontil  it  is  thoroughly  opened  up. 

It  is  scarcely  proper^|fi|^(feue  in  this  report  anything  that  is  a  reit- 
eration of  tha|^0f  ^G^^li^yet,  as  the  appropriation  for  the  year  ending 
June  30,  ^HTwillX  largely  based  upon  this  report,  I  feel  it  my  duty 
to  invite^Hn)  attentioii  ^o  tiie  report  of  1887,  as  it  contains  very  full 
informilHJ^n  al^  p^lilto  Conuei^ted  with  this  work  of  improvement. 

Dyndttth^id  small  charges  of  one-half  pound  each  has  been  very  suc- 
cessfully URed^itQ^  this  work  during'  the  present  fiscal  year.  Where 
the  obstructions  are  not  over  18  iuclies  under  water  it  is  a  very  effective 
and  economical  agent.  The  method  of  use  was  to  bore  into  the  stumps 
or  logs  with  augers,  provided  with  long  shanks  for  the  purpose,  insert  a 
half  pound  charge  of  dynamite  and  explode  with  a  water-proof  fuse  and 
a  detonating  cap. 

The  more  study  I  have  given  the  stream  and  the  country,  the  more  in- 
teresting the  study  becomes  and  the  more  convincing  the  arguments  in 
favor  of  opening  up  the  river.  With  no  transportation  except  the 
wagon,  a  fertile  section,  rapidly  settling  up  between  Lester's  Landing 
and  St.  Francis,  would  at  once  pour  out  through  this  channel  its  pro- 
ducts, adding  many  times  the  sum  required  for  the  improvements  to  the 
material  prosperity  of  the  country.  Whatever  decision  may  barendered 
as  to  the  desirability  of  further  expenditure,  the  river  now  has  a  plant 
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of  its  own,  peculiarly  adapted  to  its  work,  and  can  be  cared  for  at  a 
very  small  outlay.  It  would  be  better  to  put  the  river  in  excellent 
shape  before  the  plant  deteriorates,  and  it  is  believed  that  after  a  few 
years  of  thorough  work  the  river  will  maintain  itself.  As  to  future  de- 
mands, the  development  of  the  country  can  alone  decide  what  these  will 
be.  It  may  be  that  dredging  the  sunk  lands,  to  bring  the  river  back  to 
its  own  channel,  may  be  warranted  in  years  to  come,  and  that  low- water 
navigation  may  be  demanded.  At  present  the  prosi^ect  is  too  remoteto 
devote  time  to  plans  and  estimates  for  these  improvements. 

The  recommendation  of  last  year  is  renewed,  and  as  one  year  has 
passed  without  the  annual  $8,000  being  appropriated,  $16,000  can  be 
profitably  expended  during  the  jdscal  year  ending  June  30, 1891.  The 
work  is  being  carried  on  systematically  and  effectivdy,  but  there  is 
much  yet  to  be  done.  !N^o  where  in  the  State  will  the  results  be  any 
more  direct,  nor  is  there  any  section  where  the  amount  necessary  to 
improve  the  stream  is  any  smaller  in  proportion  to  the  benefit  to  be  con- 
ferred. 

COMMERCE. 

The  facts  set  forth  under  the  report  upon  "  Improving  St.  Francis 
River,  Missouri,"  should  be  read  in  this  connection.  The  following  let- 
ter is  very  pertinent,  and  my  own  observation  corroborates  Mr.  San- 
ders's statements. 

Kennktt,  Dunklin  County,  Mo.,  January  15,  1889. 

Sir:  1  beg  leave  to  acknowledge,  with  thanks,  the  receipt  this  day  of  your  Annual 
Report  upon  the  improyement  of  certain  rivers  in  Arkansas  and  Missouri  in  your 
charge. 

I  note  with  great  pleasure  your  remarks  and  recommendations  touching  the  im- 
provement of  the  St.  Francis  River,  in  which  I  am  of  course  particularly  interested. 

As  you  very  pertinently  state,  **  the  more  study  which  is  given  to  this  stream  and 
the  country  the  more  interesting  the  study  becomes,  and  the  more  convincing  theargu- 
menU  in  favor  of  opening  it  up." 

The  country  tributary  to  the  St.  Francis,  more  especially  on  its  eastern  side,  is  to 
the  world  at  large  a  veritable  *'  Terra  Incognita.^'  That  such  a  large  body  of  land  of 
untold  fertility,  clothed  with  large  forests  of  magnificent  timber  of  tne  highest  market 
value,  could  so  far  have  escaped  discovery,  save  by  a  small  number  of  pioneers,  is  like  a 
romance.  In  regard  to  opening  up  this  country  and  supplying  it  with  facilities  for 
transportation,  one  item  of  paramount  importance  should  be  kept  in  view,  and  that 
is,  that  whether  accomplished  by  railway  or  steam-boat,  to  be  of  greatest  value,  it 
should  be  done  at  once,  and  for  the  reason  that  every  year  hundreds  of  thousands  of 
dollars'  worth  of  the  most  valuable  merchantable  timber  is  being  destroyed  by  **  dead- 
ening" or  by  cutting  down  and  burning  in  order  to  clear  up  land  for  farming  or  agri- 
culture; in  a  word,  by  far  the  most  valuable  **erop"  which  will  ever  be  produced 
upon  these  lands  stands  upon  them  now,  only  uself^ss  because  of  no  means  of  trans- 
porting that  ^*  crop ''  to  market. 

From  a  personal  acquaintance  and  close  examination  of  this  country,  running  back 
through  a  period  of  more  than  fifteen  ycarM,  I  have  made  an  approximate  estimate  of 
the  possible  value  of  this  timber,  and  1  find  that  there  is  now  standing  upon  the  un- 
cleared lands  of  this  section  of  country  sufficient  marketable  timber  to  pay  for  clear- 
ing, fencing,  and  erecting  the  very  best  of  all  necessary  dwellings,  outhouses,  stables, 
and  cattle-sheds,  and  in  fact  to  convert  the  land  into  first-class,  well-improved  farms 
of  the  very  highest  grade  of  fertility,  and  leave  a  balance  on  hand  to  pay  the  taxes  for 
years,  and  this  remarkable  source  of  wealth  is  annually  being  absolutely  destroyed 
simply  because  there  is  no  means  of  getting  it  to  market.  Only  think  of  a  worm- 
fence  ten  rails  high,  with  stakes  and  riders  made  of  black  walnut  or  cherry  rails. 

In  figuring  on  this  problem  it  is  not  fair  or  right  to  ask  what  is  the  value  of  the 
agricultural  product-s  of  this  country,  or  what  it  is  likely  to  be  in  the  future,  but  the 

the  land  and  wait- 
incorrect,  it  is  not 
ye  walnut  or  curly 

maple,  neither  can  they  sell  it  without  moans  of  transporting  it  to  market,  and  they 
must  perforce  destroy  all  this  valuable  and  ready-grown  crop  in  order  that  the  land 
niay  be  converted  into  farms  npon  which  something  can  be  grown  which  may  be 
Qtilized. 
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I  trost  yoa  will  pardou  the  liberty  I  have  taken  iu  thas  leugtbily  exp^^8(slD<^  015 
opiuiou  and  views  in  the  preuiises,  but  it  seems  to  me  a  matter  of  such  great  imi»or- 
tance  as  to  demand  investigation  and  recognition. 

In  conclnsion,  if  at  any  time  I  can  be  instrumental  in  assisting  in  any  way  in  tfaia 
work,  I  will  most  cheerfully  respond  to  your  commands. 
Respectfully, 

ROBT.  F.  8aki>kb8. 
Capt.  H.  8.  Tabsr, 

Corptf  of  Engineers,  V.  8.  A, 

Money  statement* 

Julyl,  1888,  amount  available |3.38 

Amount  appropriated  by  act  of  August  11, 1888 4,000.00 

4,003.38 
July  1, 1889  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 1,888.77 

July  1, 1889,  balance  available '..      2,114.61 

(Amount  (estimated)  required  for  completion  of  existing  project  annually  b,  000. 00 

Amount  that  can  be  profitably  exx>ended  in  fiscal  year  ending  June  30, 1891  16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
and  harbor  acts  of  1866  and  1867. 


BXPSNSK    ACCOUNT    IMFBOVINO     8T.    FRANCIS   RIVXB,    ARKANSAS,    DURINO   FISCAL 

TEAK  ENDING  JUNK  30,  1889. 

Pav-roU,  labor,  etc |1, 061.51 

Subsistence  supplies 338.57 

General  supplies 311.92 

Transportation 19.96 

Traveling  expenses 133.00 

Fuel 2.69 

Telegraph  service ,82 

Stationery 20.40 

Total '  1,888.77 


X   la. 

IMPROYEMENT  OF  ST.  FRANCIS  RIVER,  MISSOURI. 

The  appropriation  available  is  the  first  ever  made  for  this  reach  of 
river.  Prior  to  the  work  done  in  the  fiscal  year  ending  Jane  30, 1889, 
its  channel  was  choked  with  logs  and  snags,  overhanging  trees  inter- 
fered with  smoke  stacks,  and  several  shoals  interfered  with  low-water 
navigation.  The  estimate,  $7,300,  proposed  the  removal  of  the  shoals 
about  12  miles  below  Greenville,  and  the  removal  of  snags  and  other 
obstructions  by  a  snag-boat  to  the  town  of  St.  Francis,  Ark.  The  pres- 
ent project  contemplates  the  removal  of  snags  and  other  obstructions 
only,  a^  the  amount  appropriated,  $5,000,  by  act  which  became  a  law 
August  11, 1888,  is  not  large  enough  to  warrant  attempting  the  shoals 
also.  During  the  year  ending  June  30, 1889,  $3,062.21  were  expended 
cutting  a  channel  through  600  feet  of  drift- wood,  removing  216  snags, 
cutting  50  overhanging  trees,  carrying  the  work  from  the  town  of  Green- 
ville, Mo.,  to  a  point  between  Wappapello  and  Poplin,  Mo.  Much  delay 
was  experienced  due  to  the  obstruction  offered  by  the  railroad  bridge 
over  the  St.  Francis  Bive^r  at  St,  Francis,  Ark.    This  was  overcome 
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finally  by  the  reconstraction  of  the  boat,  by  which  the  upper  portion 
of  the  cabin  was  made  movable.  The  operations,  so  far,  have  taken  out 
the  dangerous  low-water  snags,  cut  the  overhanging  timber  over  the 
reach  specified,  and  the  boat  is  in  good  order  to  continue  the  work  in 
the  next  fiscal  year  down  to  the  town  of  St.  Francis,  Ark.  Her  suc- 
cess so  far  warrants  the  belief  that  the  snagging  and  removal  of  over- 
hanging timber  will  be  about  completed.  To  complete  it  and  to  remove, 
the  shoals,  the  balance  originally  estimated,  $2,300,  will  be  required,  and 
as  the  plant  may  have  to  be  cared  .for,  or  cost  extra  to  move  it  to  its 
work,  a  contingent  of  $200  should  be  added,  making  $2,500  all  told, 
required  to  complete  the  existing  project. 

It  is  haidly  necessary  to  occupy  space  to  comment  upon  the  value  of 
the  improvement  to  the  commercial  interests,  as  it  is  simply  going  over 
the  ground  contained  in  the  appended  statement  in  regard  to  commerce, 
but  this  should  be  as  carefully  considered  as  the  report  itself. 

As  considerable  corresx)ondence  occurred  relative  to  the  use  of  the 
United  States  snag-boat  A,  B,  Johnson,  I  wish  to  invite  special  atten- 
tion to  the  fact  that  she  overcame  the  600  feet  of  big  drift  in  less  than 
a  month,  for  less  than  $700,  when  it  was  predicted  it  could  not  be  done 
for  less  than  $10,000 ;  and  also  to  invite  attention  to  the  large  quantity 
of  obstructions  removed  already,  and  this  despite  the  loss  of  a  week's 
time,  due  to  an  unexpected  rise  in  the  river.  There  were  no  gauge 
records,  but  it  was  the  writer's  good  fortune  to  hit  the  right  season  for 
low- water  work, -with  the  results  as  stated. 

COMMERCE. 

The  records  do  not  show  what  the  amount  of  commerce  was  before 
any  work  was  done  upon  this  river.  As  the  river  was  almost  entirely 
choked  with  snags,  logs,  and  overhanging  trees,  it  must  have  been 
very  small,  and  from  the  best  authority  I  have  been  able  to  secure, 
amounted  to  a  few  staves,  taken  out  by  flat-boats  propelled  by  hand. 

Gk>od  authorities  familiar  with  the  river  state  that  if  the  river  was 
properly  improved  freight  would  be  reduced  from  $1  per  hundred  by 
wagon  to  30  to  35  cents  per  hundred  by  boat.  From  what  precedes  it 
will  be  seen  that  there  are  no  competing  public  routes.  The  territory 
drained  by  this  river  is  almost  entirely  dependent  upon  the  river  for 
transportation. 

As  to  prospective  advantages  to  commerce  if  completed,  they  are  prac- 
tically beyond  computation.  Four  letters  in  my  possession,  from 
individuals  quite  widely  separated,  all  agree  upon  one  point,  namely, 
that  the  products  of  the  country,  and  hence  its  commerce,  would  be  in- 
creased 100  per  cent,  annually,  were  the  river  improved  according  to 
the  present  plans. 

Some  idea  of  the  general  benefits  to  be  conferred  upon  the  com- 
munity by  the  completion  of  the  works  may  be  formed  from  the  fact 
that,  with  the  river  only  about  half  prepared  for  navigation,  there  was 
shipped  in  1885  and  1886,  in  the  extreme  upper  part  of  it,  500  tons  of 
merchandise,  600,000  staves,  and  700,000  feet  of  lumber. 

Extending  the  limit  a  few  miles  lower,  and  we  have  as  the  present 
yearly  commerce — 

Lumber $3,150,000 

Staves 225,000 

Cotton * 450,000 

Com 300,000 

Pork 300,000 

Potatoes 100,000 

MisceUaneous , : 300,000 
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From  the  lower  two-thirds  of  the  river,  dnriog  medium  and  high 
water  stages,  there  is  shipped  weekly  25,000  bales  of  cotton,  ^50,C^ 
sacks  of  cotton  seed,  and  aboat  175  tons  of  merchandise.  Comments 
as  to  benefits  are  unnecessary.  This  is  one  of  the  most  deserving  rivers 
in  the  State. 

Several  letters  in  my  x>o8session  go  to  show  that  the  money  expended 
with  Ugh t-draaght  boats,  since  1884,  has  produced  great  changes  in 
navigation.  Most  flattering  words  are  used  in  reference  to  the  effect- 
iveness of  the  work,  and  strong  language  used  as  to  the  desirability  of 
completing  the  present  project,  in  view  of  the  good  already  accom- 
plished. 

Money  statement. 

Amount  appropriated  by  actof  Aogastlly  1888.... $5,000.01 

Jnly  1, 1881),  amoaut  ezpeDded  daring  fiscal  year,  ezolndye 

of  liabilities  ontBtanding  Jnly  1,  1888 $3,062.21 

Jnly  1, 1889,  ontstanding  liabilities 406.75 

3, 468. 96 

July  1, 1889,  balance  available 1,531.04 


< 


'  Amount  (estimateil )  reqnired  for  completion  of  existing  project 2, 500. 00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1889      2, 500. 00 
Submitted  incompliance  with  reqolrements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


BXPEK6E   ACCOUirr   IMPBOVIN6  ST.  FRANCIS  RFVIER,  MI8SOUBI,  DURIKO  FISCAL  YRAR 

ENDING  JUNB  30,  lo89. 

Pay-roll,  labor,  etc $2,152.46 

Sobsistence  sapplies 420.67 

General  supplies 281.00 

Transportation 4  66 

Traveling  expenses 166.98 

Telegraph  service 7.57 

Stationery 23.52 

Fuel 3.35 

Total.. 3,062.21 


X13. 

IMPROVEMENT  OF  LITTLE  EIVER.  MISSOURI  AND  ARKANSAS. 

The  first  appropriation  ever  made  for  this  river  was  that  of  the  act 
which  became  a  law  August  11, 1888,  amountiug  to  $5,000 (five-eighths 
of  the  estimate,  $8,000).  The  project  for  iiqprovement  contemplates 
rendering  it  navigable  at  high  aud  medium  stages  from  Hornersviile  to 
its  junction  with  the  St.  Francis  Eiver,  especially  to  prolong  the  medium 
stage  of  water  by  confining  the  water  to  one  of  the  two  chutes  making 
out  of  the  lake  upon  which  Hornersviile  is  situated,  and  by  removing  the 
snags,  logs,  and  masses  of  drift-wood  that  have  accumulated  in  the 
channel.  The  project  for  the  expenditure  of  the  $5,000  referred  to 
above,  provides  that  it  be  expended  as  follows,  viz,  $1,500,  or  as  much 
as  may  be  necessary,  in  building  a  dam  across  one  of  the  chutes  at  or 
near  the  lake,  and  the  balance  in  removing  the  worst  obstructions  in  the 
way  of  overhanging  trees,  logs,  snags,  and  drift  over  the  distance  speci- 
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ficd  I  abd  that  the  snag-boat  A.  B.  Johnson  be  used  for  this  work,  being 
transferred  in  dae  form  and  by  proper  authority  and  at  the  proper  time 
for  this  purpose,  the  dam  to  be  constructed  of  brush  and  gravel,  brush 
and  rocks,  or  of  such  other  material  as  may  be  had  in  the  locality  as 
may  be  best  adapted  to  the  purpose. 

The  works  to  be  executed  by  hired  labor  and  the  purchase  of  mate- 
rial in  open  market,  as  this  is  most  economical  and  advantageous  to 
the  Government. 

It  will  be  seen  that  this  provides  for  the  use  of  the  snag-boat  A.  B, 
Johnson.  During  the  fiscal  year  ending  June  30, 1889,  no  work  was 
clone  under  this  head,  inasmuch  as  the  snag-boat  Johnson  had  not  com- 
pleted its  work  on  its  own  river,  the  St.  Francis.  This  was  what  was 
expected,  as  it  will  be  seen  that  if  the  boat  that  operates  on  this  river 
costs  $4,000,  and  one  can  be  borrowed,  it  i»  the  best  policy  to  wait 
unlil  such  boat  can  be  obtained.  It  is  probable  that  this  boat  will  be 
available  within  the  next  six  or  eight  months,  when  thorough  work  can 
be  done  of  lasting  benefit  to  the  river.  It  is  recommended  that  the 
balance  of  the  $8,000  be  appropriated  in  season  to  be  used  with  the 
sum  now  on  hand. 

OOMMEROE. 

Homersville  ships  yearly  about  20,000  bales  of  cotton,  600,000  bushels 
of  grain,  and  a  good  quantity  of  stock.  This  is  the  only  outlet  this 
section  has,  except  wagons.  Like  many  other  streams  in  this  State,  it 
has  upon  its  banks  some  very  fine  timber,  which  only  waits  a  free  water- 
way to  find  a  ready  market.  Homersville  is  backed  by  a  large  tract 
of  improved  country,  whose  main  distributing  point  it  is.  The  water- 
way itself  is  partly  a  lake  and  partly  two  narrow  rivers.  The  lake  ex- 
tends about  12  miles  from  Hornersville.  This  lake  is  drained  into  the 
St.  Francis  Biver  by  two  chutes  that  are  known  together  as  Little 
River. 

It  is  too  soon  to  give  efiiects  upon  rates  of  insurance  and  freight.  It 
has  no  competing  routes  of  transportation. 

As  to  prospective  advantages  to  commerce  and  benefits  to  commu- 
nity if  completed,  there  will  be  the  same  results  in  a  general  way  as 
enumerated  for  St.  Francis  Biver,  as  it  is  one  of  its  feeders. 

Money  statement. 

Amoant  appropriated  by  act  of  Angostll,  1888 $5,000.00 

Jaly  ly  1889,  amonnt  expended  daring  fiscal  year,  exolnsive  of  liabilities 

outstanding  July  l,18ri8 29.69 

July  1,1889,  balance  available 4,970.31 


{Amonnt  (estimated)  rec^nired  for  completion  of  ezistini;  project .... 3, 000. 00 
Amount  that  can  be  profitably  ezpeoded  in  fiscal  year  ending  June  30, 1891     3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  i^  of  river  and 
harbor  acts  of  1866  and  1867. 


XXPKNBX  ACCOUNT  OF  IMPROVINa  UTTLS  STVER,  MISSOURI  AND  ARKANSAS,  DURINO 

FISCAL  YKAR  BNOINO  JUNE  30,  1889. 

General  supplies $29.69 
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BEMOVmG  6NAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
RIVERS— IMPROVEMENT  OF  THE  MISSISSIPPI  BETWEEN  THE  MOUTHS 
OF  THE  ILLINOIS  AND  OHIO  RIVERS— IMPROVEMENT  OF  OSAGE  AND 
GASCONADE  RIVERS,  MISSOURI. 


BEPORT  OF  MAJOR  A.  M.  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE^O,  1889,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Removing  snags  and  wrecks  from  the 

Mississippi  and  Missouri  rivers. 

2.  Mississippi  River  between  the   Ohio 

and  Illinois  rivers. 


3.  Gasconade  River,  Missouri. 

4.  Osage  River,  Missouri. 


EXAMINATIONS. 

5.  Grand  River,  Missonri.  I  7.  Missouri  River  at  Miami,  Minsonri. 

6.  St.  Louis  Harbor,  Missouri.  | 


United  States  Engineer  Office, 

8L  Louis,  Mo.,  July  8, 1889. 

General:  I  have  the  honor  to  transmit  herewith  annnal  reports  for 
the  fiscal  year  ending  June  30, 1889,  for  the  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major y  Corps  of  JEngineers. 
The  Chief  op  Engineers,  U.  S.  A. 


Yi. 

removing  snags  and  wrecks  from  the  mississippi  and  missouri 

rivers. 

The  work  for  the  fiscal  year  consisted  in  the  removal  of  snags,  logs, 
leaning  trees,  wrecks,  etc.,  between  the  mouth  of  the  Missouri  River 
and  Natchez,  Miss. 

As  it  was  not  considered  safe  to  put  the  snag-boat  J5.  (?.  Wright  in 
commission  until  new  boilers  had  been  placed  in  her,  the  snag-boat 
t7.  Jy.  Macomb  alone  was  sent  out  at  the  beginning  of  the  season.    On 

1671 
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November  1  the  snag-boat  E.  A.  Woodruff  was  loaned  by  Lieut.  Col. 
Wm.  B.  Merrill,  Corps  of  Engineers^  for  this  work,  remaining  in  the 
river  for  three  months,  and  rendering  mnch  needed  assistance  in  re- 
moving obstructions^  one  snag- boat  not  being  able  to  keep  the  channel 
free  from  snags,  etc 

In  May  the  snag-boat  WrigM^  having  had  her  new  boilers  pat  in,  made 
one  trip  between  St  Louis  and  Cairo,  being  out  12  days.  This  was 
owing  to  the  unusually  low  stage  of  the  river  at  this  time.  It  is  not 
usual  for  the  river  to  be  low  enough  for  snagging  until  August  or  Sep- 
tember. 

The  snag-boat  Macomb  began  work  on  Angust  20,  and  continued  in 
commission  until  February  27,  having  work^  between  mouth  of  Mis- 
souri Biver  a^d  Natchez,  Miss. 

The  snag-boat  l^oodrtt^  began  work  in  the  Mississippi  Biver  on  No- 
vember 1,  continued  until  January  31,  and  worked  between  St.  Louis, 
Mo.,  and  Memphis,  Tenn. 

The  work  accomplished  by  the  snag-boats  is  given  in  the  following 
table: 


Name  of  snag^bont 


J.  N.  Mnoomb  . . 
B.  A.  Woodruff. 
H.G.  Wright... 

Total 


Snags 
puUed. 

Trees 
cut. 

piles 
removed. 

Wrecks 
removed. 

1,387 
376 
101 

6, 313 

2.199 

590 

33 

8 

1 

1.864 

9,102 

34 

8 

Miles 
run. 


3,  TCU 

416 

6.030 


Much-needed  repairs  were  made  to  the  snag-boats  Wright  and  Ma- 
comb.  New  boilers  were  placed  in  the  Wright^  a  new  butting  be.im 
was  put  on  the  Macomb^  both  boats  were  docked  and  thoroughly  over- 
hauled and  painted  throughout,  and  are  now  in  good  condition  and 
ready  to  be  put  nn  commission  as  soon  as  the  needs  of  commerce  re- 
quire. 

The  work  accomplished  by  the  snag-boats  is  of  great  benefit  to  the 
navigation  of  the  river.  Formerly  the  wreck  of  steam-boats  by  run- 
ning on  snags  was  a  very  frequent  occurrence,  but  since  the  snag-boats 
have  been  at  work  it  is  almost  unheard  of. 

An  annual  appropriation  of  an  amount  not  to  exceed  $100,000  hav- 
ing been  made  for  carrying  on  this  work,  the  snag  boats  will  be  put  in 
commission,  and  will  patrol  the  river  whenever  the  demands  of  com- 
merce require  and  the  stage  of  water  will  permit,  and  will  keep  the 
channel  clear  of  obstructions. 


Money  statement. 

July  1,1888,  amount  available $3,772.47 

Amount  appropriated  by  act  of  August  11,1888 100,000.00 

103, 772, 47 

July  1, 18S9,  amount  expended  duriug  fisoal  year,  excluBive  of 

liabilities  ou tstanding  July  1,  188tf $67,511.37 

July  1,1889,  outstanding  liabilities 3,289.15 

70.800.52 

July  1,1889, balance  available 32,971,95 
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HOSSOtTRI  RIYER. 

Ifo  work  was  done  ander  the  sapervision  of  this  office  daring  the 
year. 

By  the  terms  of  tlie  river  and  harbor  act  of  Angast  11,  1888,  this 
work  was  placed  ander  the  Missouri  River  Commission,  and  the  snag- 
boat  0.  B.  Suter  and  other  property  belonging  to  the  work  were  trans- 
ferred to  Lieat.  Gol.'G.  B.  Snter,  Corps  of  Engineers,  president  Missouri 
River  Commission,  on  September  28,  1888,  by  direction  of  the  Secre- 
tary of  War. 

Moneji  statement 

Jnly  1,1888,  amount  available 12,748.25 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 765.46 

July  1,1889,  balance  available 1,982.80 


Ya. 

IMPROVEMENT  OP  BOSSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  ILLI- 

N0I8  RIVERS. 

PROJECT. 

The  object  of  the  improvement  is  to  obtain  a  minimum  depth  at  low 
water  of  6  feet  from  the  month  of  the  Illinois  Biver  to  St.  Louis,  a  dis- 
tance of  41  miles,  and  8  feet  from  St.  Loais  to  the  month  of  the  Ohio 
Biver,  a  distance  of  191  miles,  the  natural  depth  at  low  water  being  in 
many  cases  from  3^  to  4  feet.  The  initial  point  of  the  work  for  the  lower 
portion  is  St.  Louis,  the  programme  being  to  make  the  work  continu- 
ous, working  down-stream  from  that  city.  Work  at  detached  points 
has  also  been  carried  on  under  allotments  specially  made  by  law  for  the 
improvement  of  landings  and  the  protection  of  local  interests. 

The  plan  of  general  improvement  contemplates  a  reduction  of  the 
river  to  an  approximate  width  of  2,500  feet  below  St  Louis  (the  natu- 
ral width  being  in  many  cases  from  1  to  1^  miles)  and  the  protection  of 
alluvial  banks  from  erosion.  The  methods  employed  are  to  build  up 
new  banks  with  the  solid  matter  caught  &om  the  river  itself  by  means 
of  hurdles,  and  revetment  of  the  banks,  both  new  and  old,  when  neces- 
sary. 

ORGANIZATION. 

The  organization  of  the  engineering  stafif  during  the  season  was  as 
follows : 

A  supervising  engineer  was  assigned  to  the  general  supervision  of  all 
the  works  and  of  the  supply  depot ;  his  office  was  in  St.  Louis,  and  his 
duties  were  to  advise  and  direct  the  resident  engineers,  and  to  have 
special  charge  of  the  supply  of  brush,  stone,  and  piles,  and  of  the  tow- 
boat  and  barges  engaged  on  the  work. 

The  resident  engineer  was  provided  with  quarters  and  an  office  at  the 
work.  His  duties  were  to  have  immediate  direction  of  the  work  of  con- 
struction; to  make  such  surveys  and  observations  as  might  be  required 
to  keep  the  progress  map,  upon  which  all  work  was  to  be  located  a« 
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fast  as  oonstracted ;  to  keep  the  joarnal  and  other  records  of  the  work, 
to  prepare  pay-rolls,  to  render  qoarterly  property  retams,  semi-annoal 
and  annual  reports  to  the  officer  in  charge,  forwarding  them  throngh  the 
saperintending  engineer. 

The  saperintending  engineer  was  Mr.  D.  M.  Carrie.  Besident  engi- 
neers :  At  Pnlltight,  Mr.  William  S.  Mitchell ;  at  Lacas,  Mr.  John  O. 
Holman }  and  ibr  revetment  work  at  Twin  Hollows,  contraction  work  at 
Sulphnr  Springs  and  Jim  Smith's,  also  procurement  of  brash,  Mr.  O. 
D.  Lamb. 

WORK  ACCOHPLISHBD. 

The  work  laid  oat  for  the  fistol  year  under  the  approved  project  was 
the  repair  of  hurdle  No.  4  at  Pulltight,  the  extension  of  hnnlles  Nos.  1 
and  2  at  the  same  locality,  the  extension  and  repair  of  hurdles  at  Sul- 
phur Springs  and  Jim  Smith's,  the  commencement  of  the  new  system  at 
Lucass's,  and  the  removal  of  a  portion  of  the  dam  at  Piasa  Island.  Owing 
to  the  unfavorable  condition  of  the  river  no  work  was  done  at  this  last- 
named  locality. 

Plate  I  is  a  general  map  of  the  river  between  the  St.  Louis  Bridge  and 
Calico  Island;  showing  the  location  of  these  works. 

HOBSETAIL. 

The  work  in  this  reach  consisted  in  the  repair  of  the  hnrdle  designed 
to  close  the  chute  to  the  east  of  this  island.  During  the  winter  the 
hurdle  had  been  damaged  by  ice  and  partially  burned  by  hunters  or 
fishermen.  These  damages  were  repaired  and  the  revetment  at  the  head 
of  Carroll's  Island  strengthened  ;  450  linear  feet  of  hurdle  was  built  and 
$4,093.58  expended.  These  repairs  were  completed  September  15, 1888, 
and  have  since  remained  intact  and  resulted  in  a  large  fill,  which  will 
probably,  after  next  high  water,  close  this  chute  at  the  20-foot  stage  on 
the  St.  Louis  gauge.  The  improvement  of  this  locality  may  be  con- 
sidered as  complete  unless  some  unforeseen  accident  occurs  to  the  work 
at  Carroll's  Island.  The  river  has  been  contracted  to  a  width  of  2,500 
feet  and  an  average  fill  of  about  12  feet  secured  over  an  area  of  1,000 
acres  on  the  east  side,  where  steam-boats  were  frequently  aground  at 
low  water  and  the  channel  exceedingly  tortuous ;  there  is  now  an  easy, 
well-defined  channel,  and  pilots  do  not  even  cast  the  lead.  For  a  dis- 
tance of  7,000  feet  from  the  river  Des  Peres  downstream  the  contrac- 
tion works  have  been  carried  out  from  both  banks,  the  new  bank  hav- 
ing been  revetted  on  the  west  side.  This  shows  what  may  be  accom- 
plished by  this  system  when  funds  are  available  for  continuous  work. 
When  a  stretch  of  works  can  only  be  partially  completed  and  left  for 
want  of  funds  the  repairs  are  a  very  considerable  item  of  expense. 
Plate  II  shows  the  hurdle  at  the  head  of  Carroll's  Island. 

TWIN  HOLLOWS. 

The  work  at  this  locality  consisted  in  the  continuation  of  the  revet- 
ment of  the  new  bank,  near  its  head,  for  a  distance  of  1,750  feet ;  115,450 
square  feet  of  protection,  consisting  of  brush  mattress  and  stone,  were 
placed  in  position  at  a  cost  of  $7,817.65.  The  channel  in  this  locality  is 
in  very  good  condition,  and  navigation  has  been  greatly  benefited  by 
the  works,  which  consist  in  contraction  on  the  west  side  and  protection 
on  the  east  bank. 

The  area  covered  by  material  deposited  is  361  acres,  of  which  251 
acres  appear  above  the  15-foot  stage  on  the  St.  Louis  gauge,  covered 
with  a  vigorous  gix)wth  of  willows.    There  are  still  some  sloughs  in  this 
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area  at  high  water,  but  these  are  gradually  becoming  closed  by  silt. 
(See  plate  II.) 

PTJLLTIGHT, 

The  original  project  for  this  locality  was  to  send  the  channel  down 
the  east  side  of  the  river,  by  Beard's  Island,  making  a  crossing  to  the 
west  side  at  Fine's  Blaff,  just  above  the  mouth-  of  the  Maramec  Elver. 
A  study  of  this  locality  showed  that  the  natural  tendency  of  the  river 
was  to  make  the  crossing  above  this  point  at  White  House,  and  at  low 
stages  there  was  a  tendency  to  shoal }  it  was  thought  best  to  close  the 
east  side  of  the  river  by  constructing  hurdles  and  throw  as  much  water 
as  possible  into  the  White  House  crossing  and  improve  and  preserve 
this.  With  this  view  two  hurdles  were  laid  out  and  constructed,  the 
first  in  prolongation  of  No.  4  of  the  Pnlltight  system  and  the  second 
2,800  feet  below.  These  two  hurdles  were  constructed  during  the  fiscal 
year  ending  June  30, 1888.  It  was  found,  however,  that  this  did  not 
cause  the  crossing  to  take  place  high  enough  up-stream  to  cross  the 
middle  bar,  but  caused  the  channel  to  follow  at  low  water  along  the 
upper  hurdle,  making  a  very  abrupt  turn  at  the  west  bank  of  the  river 
at  White  House,  and  by  its  scour  weakening  and  damaging  the  hurdle. 
Two  other  hurdles  in  continuation  of  Nos.  1  and  2  of  the  Pnlltight 
system  were  projected  and  built  during  the  fiscal  year  ending  June  30, 
1889.  No.  2  was  placed  2,000  feet  above  No.  4,  and  No.  1,  1,200  feet 
above  No.  2.  Hurdle  No.  1  was  completed  May  9  for  a  length  of  1,500 
feet,  and  on  May  14  hurdle  No.  2  to  a  distance  of  1,275  feet  from  the 
east  bank. 

Considerable  difficulty  was  met  with  in  the  construction  of  these 
hurdles  on  account  ofl  the  deep  water  and  swift  current  in  the  channel 
which  they  were  designed  to  close.  A  rapid  rise  in  the  river  occurring 
in  the  latter  part  of  May  caused  a  very  heavy  run  of  drift,  which  hurdle 
No.  1  could  not  withstand ;  it  broke  about  middle  point,  making  a  gap 
of  about  150  feet  in  width,  and  thus  allowing  the  accumulation  of  drift 
and  debris  to  rush  against  hurdle  No.  2 ;  this  latter,  as  well  as  No.  4  of 
last  year's  work,  was  broken ;  immediate  steps  were  taken  to  repair 
this  damage  by  the  concentration  of  plant  from  Jim  Smith's,  and  after- 
wards Lucas's,  and  on  June  30  the  repairs  to  hurdle  No.  2  were  complete 
and  No.  1  repaired  with  the  exception  of  a  short  gap  and  a  portion  of 
the  outer  extremity.  On  account  of  these  mishaps  the  cost  ot  the  work 
at  this  locality  has  exceeded  the  estimate.  The  work  now  appears  to  be 
producing  the  desired  efi'ect,  as  it  has  caused  the  draught  of  water  to 
take  the  desired  direction,  which  should  cut  a  good  low- water  channel 
through  the  middle  bar.  The  channel  depth  at  this  locality  for  a  few 
days  last  September,  20, 21,  and  22,  the  river  being  low,  St.  Louis  gauge 
about  7  feet,  the  channel  depth  at  the  head  of  the  middle  bar  was  as 
low  as  6}  feet,  but  as  above  mentioned  the  channel  then  changed  to  a 
crossing,  following  hurdle  No.  4,  and  a  depth  of  8  feet  was  maintained. 
At  this  time  an  attempt  was  made  to  deepen  the  channel  at  the  upper 
crossing  by  means  of  the  water  jets  from  pile-drivers  lashed  together 
and  the  wrecking  pump  of  the-steam-boat  T.  F.  Eckert^  but  with  no  ap- 
preciable success. 

The  amount  expended  at  this  locality  during  the  fiscal  year  ending 
June  30, 1889,  was  $104,495.96.    (See  plate  II.) 

OHESLEY  ISLAND. 

The  work  at  this  locality  consisted  in  closing  the  chute  to  the  west  of  the 
island  below  the  mouth  of  the  Maramec  River.    No  work  was  done  dur- 
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ing  the  fiscal  year.  The  work  is  in  good  condition,  and  has  succeeded 
in  closing  the  chute  so  that  it  is  dry,  except  a  small  portion  at  the  lower 
end,  at  a  15foot  stage  of  the  St.  Louis  gauge.    (See  plate  III.) 

JIM  smith's. 

The  project  for  the  improvement  of  the  river  at  this  locality  consists 
in  the  construction  of  contraction  works.  On  account  of  the  existence 
of  a  very  persistent  middle  bar,  it  was  determined  to  further  extend  the 
hurdles  on  the  east  side  in  order  to  close  the  chute  to  the  east  of  this 
bar  and  concentrate  the  water  in  such  a  manner  as  to  remove  it  Two 
hurdles,  No.  6  and  No.  6J,  were  extended,  work  beginning  May  9  on 
hurdle  No.  6J.  This  was  completed,  with  the  exception  of  wattling,  for  a 
length  of  700  feet  from  shore ;  hurdle  No.  6  was  completed  for  a  length 
of  500  feet,  when  on  June  11  the  force  and  plant  at  this  point  were 
transferred  to  Pulltight  to  assist  in  the  repairs  at  that  point.  This  work 
will  be  continued  as  soon  as  the  plant  is  available.  The  work  was 
somewhat  damaged  by  the  May  rise,  which  destroyed  about  300  feet  of 
completed  work. 

Amount  expended  during  fiscal  year  ending  June  30,  1889,  was 
$14,079.66.    (See  plate  III.) 

SULPHUR  SPRINGS. 

The  work  at  this  locality  is  contraction  work,  the  hurdles  extending 
from  the  east  bank.  The  project  for  this  locality  contemplated  the  ex- 
tension and  repair  of  the  hurdles  by  bringing  them  out  to  the  2,500-foot 
line.  They  had  been  damaged  by  ice  and  drift  at  their  outer  ends. 
The  plant  being  needed  elsewhere  the  only  work  accomplished  has  been 
the  wattling  of  hurdle  No.  16,  head  of  Foster's  Island,  up  to  the  22-foot 
stage.  This  hurdle,  completed  in  Id'^d,  had  caused  a  fill  of  about  6  feet 
over  the  area  affected  by  it. 

The  work  at  Sulphur  Springs  has  very  much  improved  the  lower 
crossing.  At  this  locality  the  boats  at  low  water  were  frequently  com- 
pelled to  stop  and  back  in  making  the  crossing.  The  crossing  is  now 
easy  and  no  difficulty  is  here  encountered.  The  works  are  causing  a 
strong  tendency  to  remove  the  tow-heads  opposite  the  town  of  Sulphur 
Springs.  The  amount  expended  during  the  fiscal  year  ending  June  30, 
1889,  is  included  in  the  amount  given  for  Jim  Smith's.    (See  plate  III.) 

LUCAS'. 

The  project  for  work  at  this  locality  was  adopted  in  1888 ;  it  is  a  new 
work ;  the  object  to  be  attained  is  the  contraction  of  the  river  on  the 
Lucas  crossing.  This  crossing  has  always  given  trouble  to  steamboat 
traffic.  A  large  portion  of  the  water  is  wasted  by  flowing  behind  Calico 
Island,  and  a  middle  bar  divides  what  is  left  into  two  or  more  channels 
of  small  depth  and  tortuous  direction.  Four  hurdles  were  constructed 
here  from  the  east  or  Illinois  shore.  No.  1,  1,500  feet;  No.  2, 1,580 
feet.  No.  3, 1,890  feet,  and  No.  4,  2,550  feet  in  length,  or  a  total  length 
of  hurdles  of  7,170  feet.  The  work  began  here  on  M^arch  6,  and  these 
hurdles  were  completed  June  25 ;  the  distance  between  hurdles  1, 2,  and 
3,  is  1,000  feet,  and  between  3  and  4, 1,500  feet.  It  is  thought  best  not 
to  extend  this  system  until  the  effect  of  the  work  constructed  is  ob- 
served, as  it  may  not  be  necessary  to  build  more  hurdles  if  these  sac- 
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ceed  in  taming  the  water  as  desired ;  two,  or  possibly  three  more  hur- 
dles were  contemplated  in  the  original  project. 

The  works  a^e  of  too  recent  construction  to  give  any  data  as  to  re- 
sults produced,  which  can  not  be  determined  until  the  effects  at  low 
water  have  been  observed.  Amount  expended  during  fiscal  year  end- 
ing June  30, 1889,  was  $67,427.60.    (See  Plate  III.) 

MATERIAL. 

Brush  and  poles  used  were  procured  partly  by  hired  labor  and  partly 
by  contract  from  Mr.  Nathan  W.  Tucker,  at  95  cents  per  cord  for  brush 
and  $1.47  per  cord  for  poles. 

Stone  was  procured  by  contract  with  the  Grafton  Quarry  Company, 
at  40  cents  per  cubic  yard. 

Piles  were  obtained  by  contract  with  Mr.  Nathan  W.  Tucker  at  prices 
varying  from  5  to  7  cents  per  linear  foot  according  to  length. 

Rope,  iron,  wire,  bolts,  spikes,  etc.,  were  obtained  by  contract  from 
various  parties  as  per  abstract  of  bids  appended.  Subsistence  and  mis- 
cellaneous stores  were  purchased  in  open  market  on  bids  from  various 
dealers. 

SUPPLY  DEPOT, 

The  supply  and  subsistence  department  was  under  the  immediate 
charge  of  Mr.  S.  S.  Van  Norman.  All  supplies  except  brush,  stone, 
and  piles,  as  obtained  were  delivered  at  the  depot,  whence  they  were 
distributed  on  requisition  to  the  various  works.  In  addition  to  this 
function  of  the  depot  it  was  a  general  repair  shop,  where  all  repairs 
to  plant,  not  requiring  dockage,  were  made.  During  the  season  the 
steamer  General  Oillmore^  three  barges, and  nineteen  piledrivei-s  re- 
ceived extensive  repairs;  other  plant  ordinary  repairs.  Forty-two  skiffs 
and  twenty- five  flats  were  built. 

The  present  valuation  of  the  property  remaining  to  be  distributed  on 
installation  account  is  given  in  the  following  table : 


Class  of  property. 


Barfces.  model  and  flat 

Boat,  roacbine-ehop 

Voata,  quarter 

Boats,  stnall 

Drivers,  pile 

Uachiof^ry  steamer  ^umpAr^i^f 

Fhanties,  portable   

Steamer  General  OiUmore 

Tents 

WftTM  for  mattress 

Sopply  depot., 

Toofiisnd  appliances 

Boarding  on t fit 

OflSce  furniture 

Sarveying  instmments 

Photographic  apparatus 

Total 


Balance 
Jnne  80, 1888. 

Debits. 

Credits. 

$49, 772. 19 
1,613.14 
1,405.44 
4,630.64 

.  33, 426.  02 
6,000.00 

$10,702.49 

119.38 

368.31 

11,297.43 

5.311.68 

$18,085.98 

6, 527. 30 
11,118.47 

11,5«7.05 

14,286.80 

190.  la 

1,318  31 

3,605.33 

1.974.05 

10, 055. 41 

410. 47 
674.21 

200. 48 

888.28 
17,789.50 

236.' 86' 

1,103.47 

2,292.06 

4,475.23 

100.00 

9.50 

2,773.26 
18, 875. 61 

663,' 66 

8.^3. 11 

1, 770. 92 

2,342.56 

87.99 

118.60 

142,050.89 

51.684.19 

63, 845. 77 

Balance 
June  30, 1889. 


$42, 418. 70 

i,  732. 52 

905.44 

9,400.77 

27, 619. 83 

6. 000. 00 

9, 70).  07 

13, 400. 69 

190.75 

891.51 

3.  a-iS.  00 

2, 495. 19 

10,  li:8.08 

422.48 

465.  \  I 

200.48 

129. 889. 31 


GAUGES. 


The  gauges  at  Grafton  and  Gray's  Point  were  read  daily  during  the 
Heaspu.    The  readings  are  appended,  marked  A. 
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CONDITION  OF  THE  BIYES. 

The  chaDDel  depths,  as  furnished  by  the  Mississippi  and  Ohio  Bivers 
Pilots'  Society,  dnring  the  low- water  season,  are  appended,  marked  B. 
The  river  was  open  for  the  whole  year,  not  having  been  closed  to  navi- 
gation by  ice  daring  the  year.  The  low-water  season  continued  from 
the  1st  of  Angnst,  1888,  till  abont  the  20th  of  May,  1889 ;  the  water  fell 
to  a  reading  of  7.80  feet  on  the  St  Lonis  gange  on  May  12 ;  this  is  the 
lowest  recorded  water  for  this  month  since,  and  inclading,  1861,  previ- 
ous to  which  there  are  no  records  in  this  office. 

BEPOBTS  OF  ASSISTANTS. 

There  are  submitted  herewith  the  reports  of  the  superintending  en- 
gineer, Mr.  D.  M.  Gurrie,  and  of  the  assistant  engineers,  by  reference  to 
which  all  details  and  particulars  can  be  obtained. 

Plate  lY  shows  detaOs  of  construction  for  hurdle  work. 

ESTIMATE. 

The  amount  that  can  be  profitably  expended  daring  the  year  ending 
June  ^,  1891,  is  $1,000,000.  It  is  proposed  to  expend  this  sum  in  car- 
rying out  the  programme  heretofore  adopted ;  that  is,  to  carry  on  the 
work  of  improvement  continuously  from  St.  Louis  down-stream,  reclaim- 
ing land  by  building  up  new  banks,  thus  reducing  the  river  to  an  ap- 
proximate width  of  2,500  feet,  alluvial  banks  to  l^  protected  from  ero- 
sion. It  is  proposed  by  this  means  to  obtain  a  channel  of  at  least  8 
feet  at  low  water.  The  depth  now  is  liable  to  become  as  small  as  4  feet, 
or  even  less  in  some  places,  and  less  than  8  feet  at  every  locality  where 
the  width  is  more  than  2,500  feet.  In  my  last  report  I  asked  for  the 
same  amount^  but  the  river  and  harbor  act  of  Angnst  11, 1888,  appro- 
priated only  $300,000.  With  this  sam  it  was  not  possible  to  make  the 
proper  progress  necessary  for  so  important  a  work,  and  the  steam-boat 
interests. are  suffering  from  such  small  appropriations. 

This  general  statement  of  the  proposed  application  of  the  appropria- 
tion is  as  specific  as  the  nature  of  the  ca«e  admits.  The  changeable 
character  of  the  river  renders  it  impracticable  to  give  in  advance  the 
exact  locality  where  works  will  be  required. 

The  original  estimated  cost  of  this  work  as  revised  in  1883  was |16, 997, 100 

The  aggregate  amount  appropriated  to  Jnne  30,  1889,  Is 4, 039, 600 

The  amount  expended  to  June  30,  1888,  is 3,648, 150 

ABSTRACT  OF  APPfiOPRIATIONS  MADE  FOR  PRX8XNT  PLAN  OF  IMPROVXBCSNT. 

By  act  of— 

March  3,  1873 *. $200,000 

June  23,  1874 200,000 

March  3,  1875 200,000 

Aagu8tl4,  1876 : 229,600 

June  18,  1878 260,000 

March  3,1879 215,000 

June  14,  1880 ^ 320,000 

March  3,  1881 620,000 

Angnst  2, 1882 600,000 

July  5,  1884 620,000 

Angnst  5,  1886 375.000 

Augqst  11,  1888 300,000 
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Money  statement, 

July  1, 1888,  Amoant  available $95,658.37 

Amount  appropriated  by  act  of  Aoguet  11, 1888 300,000.00 


3d5,658.37 

9173, 827. 34 
17, 980. 74 

July  1,  1889,  amount  ooyered  by  existing  contracts 32, 507. 95 

224, 316. 03 


July  1,  1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabibties  outstanding  July  1, 1888 ' ^_-  ., 

July  1.  1889,  outstanding  liabilities 17,980.74 


July  1, 1889,  balance  available 17L  342. 34 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 957, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1891 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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AbetraotofpropoBalsfor  hruah  and  poles  opened  February  18, 1889,  by  Maj.  A.  M,  Miller^ 
Corpe  of  JSngineerBf  under  notice  of  ten  daye  by  circular  letter,  dated  February  8, 19^. 

[QoMititiae :  IS,  MO  cords  brash  and  1, 500  oords  poles.    BaUnoe  avalUble,  $240,000.  ] 


To  whom  oircolar  was  sent. 


John  W.Beno... 

JohnCleary 

L.D.ThanDan  .. 
N.W.Tucker  ... 
B.F.Joho8ton... 
Lawrence  Bvers. 


Name  of  bidder. 


John  W.  Reno . 
John  Cleary  ... 
L.  D.  Thnrman. 
K.W.  Tucker.. 


Per  cord. 


Brush. 


$1.00 

1.10 

2.05 

.05 


Poles. 


$2.00 
1.  )0 
8.35 
1.47 


Amount. 


$16^  600 
16, 6«>0 

4i.850 
15,030 


Contract  awarded  to  N.  W.  Tucker. 


rbpobt  of  mr.  d.  m.  currus,  assibtamt  ekginbkr. 

8t.  Louis,  Mo.,  J«im30,  1889. 

Major:  Thave  the  hooor  to  respeotfally  sabmit  the  following  report  npon  the 
improvement  of  the  Missisaippi  River  in  this  vicinity  for  the  fiscalyear  ending  June 
30,  1889,  and  to  accompany  it  with  the  reports  of  assistants  in  local  charge,  to  which 
reierence  is  made  for  details. 

They  are  as  follows:  *'  Carroll's  Island  Hnrdle"  and  <<Palltight,"  by  Mr.  William 
S.  Mitchell;  "Twin  Hollows,"  "Jim  Smith's,"  "  Snlphar  Springs,"  and  "Procnring 
Brash,"  by  Mr.  C.  D.  Lamb ;  "  Lucas,"  by  Mr.  J.  O.  Holman ;  "  Plant  and  Supplies,** 
by  Mr.  S.  S.  Van  Norman. 

1.   CARR0L*8  ISLAND  HURDLE. 

Three  gaps,  aggregating  450  feet  in  length,  were  closed,  the  wattling  repaired,  and 
the  revetment  at  the  lower  end  of  the  line  was  extended. 


2,  TWIK  HOLLOWS. 

The  lower  part  of  the  new  bank  was  protected  in  1886,  and  that  work  remained  in 

good  condition,  but  a  cut  had  been  made  behind  it  a  distance  of  1,750  feet  above 
urdle  No.  1. 

This  was  partly  repaired  by  placing  a  mattress  npon  1,550  feet,  and  stone  revet- 
ment npon  1,315  feet.    The  remainder  awaits  a  favorable  stage  of  the  river. 

3.   PULLTIOHT. 

In  continuation  of  the  project  hurdles  Nos.  1  and  2  were  built  from  shore  to  the 
bar  during  the  months  of  March,  April,  and  May.  They  were  broken  about  the  last 
of  May,  when  the  river  rose  rapidly  to  the  top  of  the  hurdles.  The  wave  subsided 
almottt  as  rapidly  as  it  came,  and  the  repairs  of  the  lines  were  begun  when  a  favor- 
able stage  was  reached.    This  work  continued  to  the  close  of  the  year. 

Hurdle  No.  4  was  repaired  during  August  and  September.  Soon  afterward  the 
channel  changed  so  as  to  follow  the  line  of  the  hurdle  closely.  It  scoured  a  por- 
tion of  the  piles  from  the  upper  row,  which  were  replaced  during  the  fall.  This 
line  was  damaged  again  during  the  winter,  and  was  repaired  npon  the  resumption  of 
work.  The  high  water  at  the  end  of  May  made  other  bifeaohes  which  have  not  been 
closed. 

The  channel  has  not  crossed  to  PuUtight  since  hurdle  No.  1  was  built. 

4.  JIM  smith's. 

Work  was  resumed  about  May  10  on  the  extension  of  hurdles  from  No.  6  to  7i  in- 
elnsiye,  in  accordance  with  the  amended  project.  The  force,  limited  by  the  plant 
available,  was  small,  but  considerable  progrens  had  been  made  on  Nos.  6  and  6}  when 
the  work  was  suspended  about  the  5th  of  June,  and  the  party  was  transferred  to 
Pnlltight. 
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5.   SULPHUR  SPRINGS. 

The  wattling  of  hurdle  No.  16  was  completed. 

6.  Lucas. 

Quarters  were  erected  on  shore  daring  the  winter,  and,  beginning  in  March,  hordlet 
Kos.  1|  2f  3,  and  4  were  built. 

Work  done. 


Location. 


Carroll'a  Island  Hmdle*. 

TwinHoIlowat 

PuUtightt 

JimSinith's^ 

Sulphur  Springs  § 

Luoas$ 


Total. 


I'- 
ll I 


450 

'4,665 
1,500 


7,170 


18,785 


8« 


102 


4,376 
554 


3.518 


8,580 


it 


e  Q 

0  *> 


36 


983 
76 


781 


1,866 


Kattreaa. 


i 


1.578 
6.758 
1,400 


7,820 


Wattling. 


J 


s 


85,400 

414, 730 

04,500 


471,600 


17,548  ,1,066,230 


»3 


658 


4,780 


1,400 
7,030 


§ 

0 

cr 

00 


6.1S4 


76,734 


13,400 
110,015 


13,763  212,233 


BeTotment. 


I 


00 

1,315 

700 


485 


2.560 


I 

s 
3 


1.917 
30.050 
65,906 


15|825 


118,288 


*  Bepaira  of  hurdles. 

X  Constraotion  and  repairs  of  hurdlee. 


t  Repairs  of  bank  protection. 
}  Hurdles. 


7.  PROCURIMO  MATERIAL. 

Of  the  9,302.85  oords  of  brush  received,  4)467.5  cords  were  procured  by  hired  labor, 
and  the  remainder  by  contract,  delivered  upon  Government  barges. 

Piles  were  procured  by  contract,  delivered  at  the  works. 

Stone  was  procured  by  contract,  delivered  upon  Government  barges,  at  Grafton,  IlL 

Miscellaneous  material,  including  bolts,  iron,  nails,  rope,  spikes,  and  wire,  were 
purchased  by  contract,  delivered  at  the  supply  depot. 

The  steamer  OmH  Gillmore  did  the  towing,  delivered  supplies,  and  moved  the 
plant  as  required. 

8.   PLANT. 

The  steamer  Gen^l  Gillmoref  barji^es  Kos.  25,  26,  and  27,  also  pile-drivers  Kos.  1, 2, 
3,  4,  5,  7,  8,  11,  12, 15,  16, 17, 18.  19,  and  20, received  extensive  repairs;  other  vessels 
ordlnarv  repairs.    Forty-two  skiffs  and  twenty-five  flats  were  built. 
Very  respectfully,  your  obedient  servant, 

D.  M.  CURRIK, 

Aanstant  Engineer, 
Maj.  A.  M.  MiLLKR, 

Corps  of  Engineers f  U,  S,  A, 


REPORT  OF  MR.   WILLIAM  S.   MITCHELL,   SUPERINTENDEKT. 

St.  Louis,  Mo.,  June  30,  1889. 

Major  :  I  have  the  honor  to  report  that  the  following  repairs  were  made  to  the  Car- 
roll's Island  hurdle  during  the  year  ending  June  30,  1889,  the  hurdle  being  restored 
across  gaps  aggregating  450  feet  in  width. 

The  first  gap  was  200  feet  in  width,  between  pointe  850  and  1,050  feet  east  of  the 
angle  in  the  hurdle.  The  piling  here  had  been  comx)let«ly  broken  down  and  removed 
by  ice  and  drift. 

The  second  gap  was  150  feet  wide  between  points  50  and  200  feet  east  of  the  angle. 
Here  the  hurdle  had  been  destroyed  by  a  fire  which  had  left  only  the  stumps,  3  or  4 
feet  long^  of  the  piling. 

The  third  gap  began  at  the  angle  and  extended  down-stream  100  feet. 
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Id  the  first  and  third  breaks  the  water  was  deep  eoongh  to  admit  pillo  drivers  in 
restorioff  the  line,  bot  in  the  seoond  it  was  too  sooal  and  the  new  pile  and  braces 
were  bolted  to  the  stamps  of  the  old  work. 

The  wattling  was  restored  across  the  breaks  and  thoroughly  repaired  along  the  en- 
tire length  of  the  wall  between  the  angle  and  Carroll's  Island. 

On  the  islaod,  at  the  hurdle  end,  the  bank  was  graded  anew  and  the  stone  revet- 
ment repaired  and  restored. 

The  wosk  was  dooe  between  September  6  and  15. 
Very  respectfally,  your  obedient  servant, 

WiLUAM  S.   MiTGHFLL, 

M%).  A.  M.  Miller, 

Corps  of  Mngiueers,  U,  8,  A, 


report  of  mr.  0.  d.  lamb,  supbrintendbxt. 

St.  Louis,  Mo.,  Jihm  90, 1889. 

Major:  I  have  the  honor  to  submit  the  foUowinjp;  report  ot  operations  at  Twin 
Hollows,  west  side,  for  the  fiscal,  year  ending  June  30,  1889. 

An  examiuatioD  of  the  protection  work  at  this  place  made  early  in  November 
showed  that  the  work  done  in  the  fall  of  1886  was  all  in  good  condition,  but  the  un- 
protected bank  had  been  cut  away  for  a  considerable  distance  inside  the  low-water 
mattress.  This  erosion  begins  at  a  point  700  feet  above  hurdle  No.  0,  where  for  SOO 
feet,  measuring  down-stream,  the  bank  has  been  cut  away  above  the  6-foot  stage  to 
a  distance  of  about  75  feet  inside  the  old  work.  For  200  feet  below  the  lower  end  of 
this  cut  the  erosion  has  been  small,  but  its  width  gradually  increases  as  we  approach 
hurdle  No.  0,  where  it  amounts  to  75  feet  with  a  maximum  depth  of  6  feet  insid^  the 
old  work  ftt  a  stage  of  2  feet  above  standard  low  water.  Below  hurdle  No.  0  for  70 
feet  the  top  of  the  bank  has  been  cut  away  for  a  distance  of  100  feet  inside  the  old 
work.  Between  this  bench  and  a  point  160  feet  below  the  hurdle  a  semicircular 
basin  80  feet  wide  and  15  feet  deep  has  been  excavated  by  an  eddy  during  high  water. 
For  50  feet  below  this  basin  the  erosion  has  been  very  small,  but  its  width  increases  as 
we  go  down-stream  and  amounts  to  75  feet  at  the  drift  above  hurdle  No.  1,  or  1,045 
feet  below  hurdle  No.  0. 

This  erosion  made  necessary  the  building  of  a  medium  stage  mattress,  which  was 
begun  November  20.  This  mattress  was  built  on  way- flats  whenever  they  could  be 
floated,  and  at  other  places  the  weaving  poles  were  held  up  by  forked  sticks.  It  varied 
VI  width  from  25  to  75  feet,  and  fbr  convenience  in  building  and  placing  it  was  fabri- 
cated in  several  sections. 

One  section  was  built  on  the  bank  in  the  out  mentioned,  fh>m  500  to  700  feet  above 
hurdle  No.  0,  which  extended  fipom  the  old  work  to  the  top  of  the  bank,  except  for 
50  feet  at  its  lower  end,  where,  as  the  bank  was  exposed  to  a  strong  current  during 
high  water,  all  that  portion  above  an  8-foot  stage  was  covered  with  riprap.  For  2S& 
teet  below  this  section  the  revetment  was  carried  from  the  old  work  up  to  the  top  of 
the  bank,  but  from  a  point  275  feet  above  hurdle  No.  0  to  1,045  feet  below  the  same 
line  the  bank  was  covered  with  a  medium  stage  mattress  from  the  old  protection  up 
to  a  stage  of  6  feet  above  standard  low  water;  below  this  point  the  bank  has  been 
eroded  but  little  and  seems  well  protected  by  heavy  drift  held  by  hurdle  No.  1. 

The  fabrication  of  mattress  was  completed  on  the  3d,  and  its  placing  on  the  11th 
of  December. 

Meanwhile  the  bank  unprotected  by  mattress  was  being  riprapped  as  fast  as  stone 
could  be  procured,  and  this  work  was  continued  until  December  17,  when  work  was 
suspended  for  the  season  and  the  plant  towed  into  harbor.  The  revetment  had  then 
been  completed  up  to  the  top  of  the  bank  to  a  point  765  feet  below  hurdle  No.  0,  280 
feet  above  the  lower  end  of  the  medium  stage  mattress ;  below  this  point  the  water 
is  so  shoal  that  at  no  time  after  the  mattress  was  sunk  could  a  loaded  stone  barge  be 
floated  within  100  feet  of  the  unprotected  bank. 

The  total  amount  of  work  done  during  the  season  was  as  follows : 

Medium  stage  mattress  built  and  placed 1,570  linear  feet,  or  85,400  square  feet. 

Revetment  placed 1,315  linear  feet,  or  30,050  square  feet. 

• 

Very  respectfully,  your  obedient  servant, 

C.  D.  Lamb, 

SuperinttndenU 

MsJ.  A.  M.  Mir.LKit, 

Corpt  of  EnginterSy  U,  S»  A, 
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rbport  of  mr.  william  8.  mitcb1ell,  bupbrintkkdbnt. 

£t.  Loui8»  Mo.,  Jwm  30,  1889. 

Major  :  I  haye  the  honor  to  submit  the  following  report  of  operationB  at  PoUtighti 
111.,  during  the  fiscal  year  ending  June  30, 1889. 

During  the  fall  season  of  ItitS  work  was  confined  to  the  repair  of  hurdle  No.  4^ 
which  had  been  damaged  during  the  high  water  of  the  preceding  June. 

Owinff  to  the  very  aeep  water  found  near  the  old  hurdle,  the  new  work  was  oon- 
structed  on  a  shoaler  line,  300  feet  above  it,  and  connected  with  it  at  the  ends. 

Work  was  begun  August  4  with  four  pile-drivers  and  a  mattress  gans,  but  the  force 
was  rapidly  increased  to  eleven  drivers  and  two  mattress  gangs,  and  by  the  end  of 
the  month  all  pile>driving  and  mattress- work  was  complete.  On  September  6  the 
wattling  was  completed  and  the  force  was  transferred  to  Carroll's  Island. 

The^  new  work  was  1,750  feet  in  length.  The  upper  or  drift  row  was  driven  in 
clumps  of  three  piles  each,  10  feet  apart,  one  pile  in  each  clump  reaching  to  the  level 
of  the  25-foot  stage  on  St.  Louis  gauge ;  the  other  two  reached  only  to  the  stringer 
which  was  placed  at  the  level  of  the  20-foot  stage.  In  those  portions  of  the  hurale 
sloping  back  to  the  old  work  the  clumps  were  20  feet  apart,  with  a  single  pile  driven 
between  them,  bolted  to  the  stringer  and  reaching  to  the  ^foot  level.  .The  hurdle 
row  was  driven  22  feet  behind  the  dumps,  with  oraces,  stringers,  and  cross-string- 
ers between  the  two  rows  in  the  ordinary  manner.  The  mattress  was  of  the  usual 
type,  65  feet  in  width,  and  when  sunk  around  the  hurdle  piles  reached  to  the  base  of 
the  clumps.  As  the  water  was  too  deep  to  wattle  the  piles,  brush  curtains  were  made 
and  sunk  in  front  of  the  hurdle  row,  extending  from  the  bottom  to  the  level  of  the 
5-foot  stage,  and  above  them  wattling  was  placed  to  the  12-foot  level. 

On  the  Ist  of  August  there  were  two  steam-boat  channels  past  Pulltight  and  Twin 
Hollows,  one  marked  by  lights  from  hurdle  No.  2,  Pulltight,  with  deep  water  through 
the  gap  in  hurdle  No.  4,  to  the  outer  end  of  No.  5;  thence  over  a  wide  bar,  with  a 
depth  of  8^  feet  at  the  14-foot  stage,  to  a  lieht  on  the  Missouri  shore  1,000  feet  below 
Wnitehonse.  The  other  channel,  with  slightly  deeper  water  (9^  feet),  was  somewhat 
narrow  and  crooked,  and  was  close  to  the  Twin  Hollows  Bar,  crossing  the  reef  near 
the  outer  end  of  hurdle  No.  5,  Twin  Hollows.    When  work  was  begun  to  close  the 

{^ap  in  Pulltight,  hurdle  No.  4,  the  first  channel  was  abandoned,  the  second  was 
i^nted^  and  an  effort  was  made  by  dredgine  with  pile-driver  Jets  to  deepen  and 
widen  it  for  the  use  of  steam-boats  and  wiUi  the  hope  that  it  might  develop  such  a 
channel  as  to  relieve  the  works  at  Pulltight,  in  part,  of  the  great  pressure  of  water 
pouring  through  the  gap  ih  No.  4.  Four  pile-dnvers  were  placed  on  the  bar  at  Twin 
Hollows  August  9,  and  pulled  themselves  with  anchors  up  and  down  over  it  for  two 
days,  usin^  their  Jets  constantly,  and  although  the  river  f«ll  during  that  time,  tbey 
succeeded  m  slightly  deepening  the  channel  over  the  reef.  They  were  then  so  much 
needed  to  increase  the  pile-driving  force  at  Pulltight  that  they  were  removed. 

During  the  low  water  of  September  the  channel  shifted  back  to  the  shore  bar  at 
Pulltight  and  crossed  to  the  Missouri  shore  parallel  with  and  immediately  above 
Hurdle  No.  4.  This  caused  a  scour  alouf;  the  rront  of  the  hurdle,  which  finally  car- 
ried away  the  drift-piles  for  580  feet  at  tlie  outer  end  of  the  line.  This  was  repaired 
under  Mr.  J.  O.  Holnian,  November  6  to  27.  The  drift-row  was  restored,  not  by  clumps 
but  piles  driven  6  feet  apart,  each  with  its  brace,  and  the  latter  reaching  alternately  to 
stringers  placed  at  the  12-foot  and  20  foot  levels.  Cross-stringers  were  also  bolted  to 
the  top  stringers  and  a  few  to  the  bottom  stringer.  The  piling  was  protected  from 
scour  by  a  mattress  640  feet  by  40  feet,  extending  20  feet  on  either  side  of  the  drift- 
piles.  At  the  east  connection  of  the  old  and  new  hnrdles  the  upper  row  of  piles  in 
clumps  had  been  broken  down  for  150  feet  by  drift,  and  was  replaced  with  a  row  of 
single  piles  and  braces  protected  by  a  mattress  265  feet  by  30  feet. 

During  the  winter  this  hurdle  was  broken  by  ice  about  150  feet  east  from  the  west 
angle.  The  gap  was  150  feet  wide  in  the  hurdle-row  and  250  feet  in  the  drift-row. 
Work  was  begun  March  12  to  repair  this,  and  the  mattress  being  found  intact  no 
difficulty  was  had  in  re-establishing  the  hurdle-piles  and  in  bracing  and  strengthen- 
ing them.  In  front  of  this  row,  and  to  form  a  curtain  for  it  and  a  mattress  for  the 
drift-row,  a  mattress  180  feet  by  70  feet  was  constructed  and  sunk.  The  depth  of 
water  in  the  drift-line  was  so  great  that,  on  account  of  a  scarcity  of  long  piles,  this 
row  was  then  only  partially  restored,  but  it  was  completed  in  the  early  part  of  May. 

On  the  30th  of  May  this  hurdle  was  again  broken  in  two  places,  each  about  175 
feet  in  width  and  beginning  200  feet  and  175  feet,  respectively,  west  from  the  east  and 
west  ansles  in  this  line.  Between  these  gaps  the  drift-row  was  very  much  broken, 
but  the  hurdle-piles  were  in  good  condition.  The  damage  was  done  by  drift  and  high 
water  which  broke  down  hurdles  Nos.  1  and  2.  On  the  28th  of  June  two  pile-drivers 
were  placed  on  this  line  and  began  its  repair.  Others  will  be  added  as  rapidly  as 
they  become  available,  and  the  nurdle  will  be  fully  restored. 

It  having  been  decided  to  extend  hnrdles  Nos.  1  and  2  to  the  east  limit  of  the  2,500- 
foot  channel-way  from  the  Missouri  shore,  work  on  No.  1  was  begun  March  22  on  a 
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line  parallel  with  the  old  hnrdle  and  570  feet  below  it.  This  neoesaitated  revetting 
the  bank  between  the  two'  portions  of  the  hurdle,  but  placed  the  new  work  on  the 
line  of  the  shoalest  water  in  the  yicinity.  The  extension  is  1|640  feet  in  length  and 
was  completed  May  9,  with  the  exception  of  150  feet  of  hurdle  piles  and  braces  at  the 
west  end  of  the  line  and  which  could  not  be  placed  on  account  of  low  water.  The 
hurdle  was  constructed  with  a  line  of  three-pile  clumps  for  a  drift  row,  a  braced 
hurdle  row  with  stringers  and  cross-stringers,  and  a  mattress  which  extended  to  the 
base  of  clumps ;  it  was  curtained  up  to  the  10-foot  level  and  wattled  2  feet  higher. 
While  incomplete  it  was  broken  twice  by  scour  and  drift.  The  first  break  was  re- 
paired and  a  force  was  engaged  on  the  second  when,  May  28  to  30,  work  was  temporarily 
suspended  on  account  of  storms  and  hish  water.  The  river  rose  8.5  feet  in  two  days, 
reaching  a  stage  24.5  feet,  submerging  the  hurdle  and  overflowing  the  adjacent  banks. 
On  May  31  the  hnrdle  was  broken  in  four  places  by  the  drift  which  had  accumulated 
against  it.  The  aggregate  length  of  the  gaps  was  about  700  feet,  and  the  maximum 
depth  of  water  formed  in  them  was  46  feet,  about  150  feet  from  shore.  The  great 
mass  of  drift  above  this  hurdle  was  carried  by  the  currents  pouring  through  the  gaps 
against  hurdles  Nos.  2  and  4,  breaking  them  in  succession. 

As  the  water  began  to  fall  three  pile-drivers  were  placed  at  work  to  repair  the  line, 
and  the  force  was  gradually  increased  to  eight  drivers,  although  on  account  of  repairs 
to  macbin^y  they  were  not  all  coutinuouuy  e£fective.  The  wreckage  has  been  en- 
tirely cleared  away  and  the  piling  has  been  restored  across  the  gaps  with  exception 
of  hnnlle-pilea  and  braces  for  about  300  feet,  so  that  the  line  is  practically  unbroken 
for  1,500  feet  from  shore.  Near  the  shore  the  drift  accumulated  so  fast  above  the 
repairs  that  the  drift  line  could  not  be  kept  straight,  but  was  driven  in  a  curve  reach- 
ing down-stream  nearly  to  the  edge  of  the  mattress.  This  necessitated  widening  the 
mattress  48  feet  for  360  feet  in  length.  A  mattress  100  feet  by  45  feet  was  constructed 
over  the  drift  above  the  hurdle  in  this  portion  of  the  line  and  the  whole  was  sunk  to 
the  bottom.  A  second  mattress  150  fe«t  by  50  feet  was  constructed  over  another  por- 
tion of  the  drift  farther  out  and  it  also  will  be  sunk. 

The  extension  of  hut  die  No.  2  was  begun  April  13,  Joining  directly  onto  the  old 
work  and  on  a  line  parallel  with  No.  1,  and  on  May  14  it  was  completed  with  curtains 
and  wattling  to  the  12-foot  level  for  1,275  feet  from  shore.  The  drift  clumps  and  mat- 
tress had  been  extended  100  feet  farther,  to  the  ed^e  of  the  dry  bar,  beyond  which 
nothing  could  be  done  at  that  time.  The  construction  of  this  hurdle  was  similar  to 
that  of  No.  1,  except  that  the  mattress  was  built  immediately  after  driving  the  pile 
clumps,  to  the  rear  piles  of  which  it  was  attached  by  yokes  and  which  guided  it  into 
place  while  being  sunk.  About  180  feet  of  mattress  had  been  made  and  sunk  in  that 
manner  at  the  outer  end  of  hurdle  No.  1  before  it  was  tried  on  No.  2.  After  sinking 
the  mattress  the  hurdle-piles  and  braces  were  driven  through  it  and  the  line  was 
completed  as  rapidly  as  possible. 

On  May  13,  the  day  alter  the  completion  of  the  wattling  and  three  days  after  the 
first  break  in  No.  1,  this  hurdle  was  broken  also  between  points  550  feet  and  675  feet 
from  shore  and  directly  in  the  line  of  the  current  through  the  gap  in  the  upper  hur- 
dle. As  the  water  rose  with  each  new  break  in  the  No.  1,  this  gap  widened  until  it 
reached  850  feet,  beginning  130  feet  from  shore.  Repairs  were  not  begun  until  June 
6,  when  a  force  of  men  and  pile-drivers  under  Mr.  C.  D.  Lamb  were  brought  from 
Jim  Smith's  for  that  work.  Four  drivers  were  at  first  placed  on  the  line,  but  others 
were  added  until  June  21,  when  eight  were  in  service ;  on  the  28th  and  29th  three  of 
these  drivers  were  removed  to  hurdle  No  4,  and  at  the  end  of  the  month  and  year  the 
piling  for  the  lino  was  entirely  restored  except  in  60  feet  of  the  hurdle  row  about  500 
feet  from  shore,  and  across  which  space  a  mattress  was  made  and  sunk  on  the  last 
day  of  June.  Piles  for  the  drift  row  were  driven  for  200  feet  beyond  the  point  (1,275 
feet  from  shore)  at  which  the  hurdle  was  stopped  by  low  water,  and  the  effort  will  be 
made  at  the  present  stage  of  the  river  to  extend  the  hurdle  to  its  full  length— 2,150 
feet  from  shore.  The  mattress  for  the  extension  has  just  been  begun.  Wattling  has 
not  been  attempted  on  either  line. 

The  construction  and  repair  of  these  hurdles  has  been  difficult  and  slow,  the  riyer 
having  made  a  most  persistent  and  energetic  effort  to  maintain  its  channel  across 
their  Tines.  The  west  channel,  however,  past  Twin  Hollows,  is  in  use  by  steam- 
boats and  is  a  very  good  one,  although  not  so  deep  as  that  passing  this  place  and 
which  we  are  endeavoring  to  close. 

The  protection  of  the  bank  between  the  two  sections  of  hurdle  No.  1  was  accom- 
plished with  a  mattress  640  feet  in  length  and  increasing  in  width  from  50  feet  to  100 
feet  and  made  from  small  willows  cut  on  the  bank.  It  was  begun  March  26  and  was 
sunk  April  3,  and  extends  below  the  low-water  contour  from  the  slough  below  No.  1 
to  the  extension  of  that  hurdle.  Above  the  mattress  stone  was  placed  up  to  the 
18-foot  level,  and  immediately  above  and  below  the  hurdle  end  this  stone  work  came 
up  to  the  top  of  the  bank  at  the  24-foot  level.  In  addition  to  this,  a  line  of  piles  was 
driven  across  the  slough  opening  from  the  head  of  the  mattress  to  the  old  hurdle,  to 
catch  (^rift  and  to  stop  the  current  which  runs  into  the  slough  at  the  higher  stages 
of  the  river. 
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The  following  statement  shows  the  amount  of  work  done  during  the  year: 

Namher  of  piles  driven ^  4,376 

Stringers  and  cross-stringers  plact*<l    983 

Fonnaation  mattress  conbtrncr^^d  hihI  niuik Hqiiare  feet..  410,230 

Protection  mattress  constructed  Hnd  Miink do 50,0d5 

Stone  revetment  placed do 15,901 

Curtains  constructed  and  p]acr<l <lo 44,500 

Wattling  placed do.: :«,234 

Mattress  to  sink  drift  constructed do 12, 100 

Mattress  to  sink  drift  sunk do 4,500 

Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 

SuperintendenU 

M^J.  a.  M.  Millvr, 

Cktrpi  of  Engineerif  U.  S,  A, 


RBPORT  OF  MR.  O.  D.  LAMB,  SUPERINnCNDBNT. 

St.  Louis,  Mo.,  June  30,  1889. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  Jim 
Smith's  and  Sulphur  Springs  for  the  fiscal  year  ending  June  30,  1889: 

The  work  done  during  the  past  year  on  the  stfetch  of  river  between  Beard's  Island 
and  the  foot  of  Foster's  Island  was  confined  to  completing  and  extending  hurdles 
previously  built,  and  for  convenience  it  is  all  included  in  one  report. 

Operations  were  begun  April  24  on  Sulphur  Springs  hurdle.  No.  16.  This  line,  built 
in  June,  lb88,  was  found  in  good  condition,  anct  it  had  caused  a  fill  of  about  6  feet 
over  most  of  the  area  prot^ted  by  it.  The  hurdle  was  coraplete<l  by  raising  the 
wattling  from  12  to  a  22-foot  stage  for  200  feet  at  the  east  end  and  to  a  20-foot  stage 
on  the  remainder  of  the  hurdle.  This  work  was  completed  May  8,  and  the  force  was 
then  removed  to  Jim  Smith's. 

The  hnrdlee  at  that  place  were  found  in  good  condition,  but  there  has  been  a 
change  there  in  the  regimen  of  the  river  since  the  hurdles  were  built.  The  bar,  which 
in  1884  prevented  the  completion  of  the  lines  below  No.  3,  now  extends  much  farther 
toward  the  Missouri  shore,  but  it  has  been  cut  through  by  a  channel  which  runs 
down  past  the  outer  ends  of  all  the  lines  below  No.  6.  A  towbead,  with  its  top  from 
20  to  &  feet  above  low  water,  has  been  formed  ftom  the  head  of  tbe  work  to  a  distance 
of  2,000  feet  below  hurdle  No.  7^,  except^in  a  chute  from  200  to  300  feet  wide  below 
hurdle  No.  5^.  This  towbead  has  been  cut  away  for  a  distance  of  50  feet  inside  the 
ends  of  No.  7  and  No.  7^,  but  tbe  water  line  at  a  20-foot  stage  is  about  100  feet  outside 
the  ends  of  Nos.  6  and  6^. 

Work  was  begun  May  9  upon  the  extension  of  hurdle  No.  6^,  and  it  was  completed 
during  the  season,  with  the  exception  of  the  wattling,  to  a  distance  of  700  feet  from 
shore.  The  drift  row  was  driven  an* I  tbe  mattress  built  to  tbe  outer  end  of  the  line 
330  feet  farther  out,  but  on  May  30  a  rapid  rise,  accompanied  by  heavy  drift  began, 
which  carried  away  100  linear  feet  of  floating  mattress  and  overturned  the  unbraced 
drift  piles.  Two  small  breaks,  each  50  feet  wide,  were  also  made  in  the  completed 
line,  one  beginning  250  and  tbe  other  450  feet  from  shore.  These  breaks  had  been 
closed  by  a  drift  row  wben  the  pile-drivers  were  transferred  to  Pulltight  on  the  5th 
of  June.  The  driving  of  piles  on  hurdle  No.  6,  which  had  been  begun  May  25,  was 
suspended  at  the  same  time.  It  ba<l  then  been  driven  and  stiffened  with  stringers  to 
a  distance  of  500  feet  from  shore.  The  mattress  was  built  and  placed  to  the  same 
point  and  the  force  transferred  to  Pulltight  on  the  llth  of  June. 

The  usual  form  of  construction  was  ad<»pted  on  both  lines,  except  that  the  mattress 
was  built  and  placed  before  tbe  hurdle-piles  were  driven,  being  held  during  construc- 
tion by  yokeM  woven  into  its  upper  edgn  which  slipped  down  on  the  braces  of  the 
drift  row.  Tbe  stringers  on  the  drift  row  of  No.  6  were  placed  between  the  piles  and 
braces,  in  order  that  tbe  yokes  might  be  used  at  higher  stages. 

The  total  amount  of  work  done  during  the  season  was  as  follows: 

Xumber  of  piles  driven,  554. 

Depth  to  which  driven,  7,855  feet. 

Number  of  stringers  placed,  76. 

Mattress  fabricated,  1,500  linear  feet,  or  101,500  square  feet. 

Mattress  sunk,  1,400  linear  feet,  or  94,500  square  leet. 

Wattling  placed,  1,400  linear  feet,  or  13,400  square  feet. 
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A  surrey  was  made  Jane  11  to  13,  and  sonndings  taken  from  the  head  of  Jim 
Smith's  to  the  foot  of  Foster's  Island. 


Very  respectfully,  your  ohedient  servanti 


M^Jor  A.  M.  MiLUER, 

Cwr^a  of  Engineeri,  U,  S.  A. 


C.  D.  Lamb, 
Superintendent. 


BBPORT   OF   MB.    JOHN   O.    HOLMAN,    6UFBRINTXNDBNT. 

St.  Louis,  Mo.,  June  !)0,  1889. 

Major  :  I  have  the  honor  to  suhmit  the  following  reporc  of  operations  at  Lacas' 
for  the  fiscal  year  ending  June  30, 1889 : 

Construction  work  on  the  hurdles  at  Lucas'  was  begun  March  6  and  closed  June 
25.  Dnriuff  that  time  four  hurdles  were  built  with  a  total  length  of  7,170  linear 
feet.  The  hurdles  are  numbered  1,  2,  3,  and  4,  with  a  distance  of  1,000  feet  between 
Nos.  1  and  %  and  2  and  3,  and  1,500  feet  between  Nos.  3  and  4.  The  amount  of  work 
done  on  each  hurdle  is  given  in  the  following  table : 


I.enffth  of linear  feet.. 

PilMdriTen nomber.. 

Depth  driven feet.. 

ICattTMs lin<'ar  feet.. 

Kattreas aqnare  feet.. 

Wattling iWar  feet.. 

Wattlinff • aaoarefeet.. 

Reretment linear  feet.. 

Reretment square  feet.. 


First 
hurdle. 


1,150 

008 

11, 211 

1,870 

112, 200 

1.250 

29,125 

200 

7,150 


Second 
hurdle. 


1,560 

705 

8.459 

1,660 

100,800 

1,550 

28,000 

80 

3,600 


Third 
hnxdle. 


1,800 

000 

11,660 

1,950 

118.300 

1.680 

28,840 

.  80 

8,600 


Fourth 
hui-dtob 


2,S50 

1,035 

18,611 

2.840 

140,400 

8,550 

80,060 

65 

075 


TotaL 


7,170 

8,648 

44,971 

7,820 

471,600 

7,080 

116,015 

485 

16,825 


The  form  of  construction  was  the  same  in  all  the  hurdles.  Two  rows  of  piles  were 
driven  3S  feet  apart,  with  the  tops  of  the  upstream  or  drift  row  left  at  the  25>foot 
stage  and  the  lower  or  hurdle  row  at  the  20-foot  stage  above  low  water.  The  piles 
in  the  drift-row  were  driven  in  clumps  of  two  or  three  piles  with  the  centers  spaced 
12  feet  apart;  the  single  line  of  piles  in  the  hurdle;  row  6  feet  apart.  The  three 
pile  dumps  were  used  in  the  drift-row  nearly  the  full  length  of  No.  1  and  in  the 
river  ends  of  Nos.  2,  3,  and  4.  A  double  row  of  stringers  were  bolted  to  the  drift- 
row  piles,  one  at  the  25-foot  stage  and  one  at  the  water  surface,  which  averaged 
about  a  12-foot  stage  during  the  construction  of  Nos.  1,  2,  3,  and  the  shore  half  of 
No.  4.  On  the  river  half  of  mo.  4  the  stage  of  water  was  too  high  to  place  the  lower 
row. 

After  the  mattress  was  sunk  a  stringer  was  bolted  to  the  hurdle-piles  at  the  20-foot 
■ti^e  with  cross  stringers  reaching  from  the  drift  to  the  hurdle-row  at  each  Joint  in 
the  upper  drift-row  stringer.  Brace  piles  were  also  driven  below  the  hurdle  row 
every  12  feet  and  bolted  to  the  hurdle-stringer. 

Seven  pile-drivers  were  used  on  the  construction  work  during  most  of  the  season. 

The  brush  mattress  was  woven  in  the  usual  way.  It  was  built  60  feet  in  width,  15 
feet  above  the  hurdle  row,  and  45  feet  below  it.  For  a  length  of  60  feet  at  the  aliore- 
ends  of  Nos.  2  and  3,  the  mattress  was  made  80  feet  in  width.  For  the  protection  of 
the  shore-ends  riprap  was  placed  above  the  mattress  to  the  top  of  the  bank.  A  T-head 
mattress  100  feet  long  by  60  feet  in  width  was  placed  at  the  river  ends  of  Nos.  1,  2, 
and  3,  with  the  upper  end  55  feet  above  the  line  of  the  hurdle  piles. 

Wattling  was  placed  the  full  length  of  each  hurdle.  At  the  shore-ends  where  the 
water  was  less  than  10  feet  in  depth  the  brush  was  woven  on  the  hurdle  piles  and 
pushed  down  with  hurdling  forks.  In  greater  depths  curtain  mattresses  averaging  125 
feet  in  length  were^made  between  the  drift  and  nurdle  rows  and  lowered  into  place 
againat  the  hurdle  piles.  The  wattling  on  Nos.  1,  2,  and  3  was  placed  to  the  15-foot 
stage,  on  No.  4  to  the  8-foot  stage  above  low  water. 

Considerable  difficulty  was  experienced  in  checking  a  scour  which  developed  under 
the  mattress  near  the  shore-ends  of  Nos.  1  and  2.  During  the  hieh  water  at  the  close 
of  March,  400  linear  feet  of  No.  1  hurdle  gave  way  where  weakened  by  this  scour. 
At  the  same  time  nearly  100  feet  was  carrid  away  from  the  river  end  of  the  hurdle. 
In  repairinff  the  break  a  mattress  230  feet  long  was  placed  along  the  shore  Just  above 
the  old  drift  row  with  rip-rap  above  to  the  top  of  the  bank.    Another  mattress  260 
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feet  loDff  was  placed  across  the  shore-end  of  the  break  with  its  down-stream  edge  Jnst 
above  the  line  of  the  old  drift  row.  The  line  of  the  drift  and  hardle  rows  driven  to 
close  this  break  was  slightly  inclined  up  stream.  The  river-end  of  No.  1  was  not  re- 
driven. 

The  maximum  number  of  persons  employed  at  an^  one  time  was  250,  all  of  whom 
were  sabsisted  at  the  quarters  on  shore  erected  danng  the  months  of  January  and 
February.    A  tramway  450  feet  long,  extending  from  the  quarters  to  the  steam-boat 
landing,  was  placed  on  the  hurdle  to  facilitate  the  handlhig  of  supplies. 
Very  respectfully,  your  obedient  servant, 

John  O.  Holman, 

M^]or  A.  M.  MiLLBR, 

dnpi  qfUngineertf  XT.  8.  A, 


BBPOBT  OF  MB.  B.  8.  TAN  NOBMAN,  BUPBBniTKNBKllT. 

St.  Loins,  Mo.,  Jtrns  30, 1889. 

Major  :  I  haye  the  honor  to  submit  my  report  of  operations  at  the  engineer  supply 
depot  connected  with  works  of  improvement  under  your  charge,  for  the  fiscal  year 
ending  June  30, 1889. 

Fol£>wing  is  a  general  account  of  work  done  on  each  class  of  plant  under  super- 
vision of  the  superintendent  of  supplies : 

tow-boat. 

New  decking  was  placed  on  the  main  deck  of  the  steamer  G9Mral  OiVmoref  from 
the  engine  room  forwaVd,  and  on  both  guards. 

The  chocks,  caps,  and  •nosing  of  forward  guards  were  renewed. 

Seven  kevels  and  7  fenders  were  made,  2  braces  for  support  of  boiler  deck,  guard 
and  bumpers  on  each  outside  rudder  renewed,  and  the  starboard  fantail  renewed. 

The  coal-boxes  were  sheathed  and  relined  on  th«*  sides;  the  ice-box  sheathed  with 
galvanized  iron,  and  the  bed-plates  under  the  main  and  nigger  boilers,  hatch-cover- 
ings, outriggers,  plates  for  heels  of  fore  and  aft  chains,  renewed. 

The  brick- work  in  the  ash-pan  and  around  the  boilers,  and  scuppers  on  the  boiler 
deck,  were  renewed. 

Iron  knees  were  placed  on  the  sides  of  forward  guards;  the  forward  guards 
sheathed ;  bunkers  on  sides  of  boilers  rebuilt,  and  the  splash  bulkhead  and  hood  end- 
plank,  on  both  eides  of  hull  at  the  false  transom,  sheathed  with  galyanized  iron. 

Only  the  principal  items  of  repairs  are  mentioned,  the  almost  innumerable  minor 
repairs  incidental  to  tearing  up  the  deck  of  a  vessel  being  omitted. 

PILE-DBIVBB8. 

New  leads  were  placed,  one  each  on  Nos.  4,  8,  and  16,  and  two  each  on  Nos.  16,  1^ 
19,  and  20. 

New  crab-frames  were  made  for  Nos.  4,  11,  17,  18,  19,  and  20,  and  new  strainers 
placed  on  Nos.  1, 4,  5,  11, 12,  16,  and  18. 

New  roo£s  were  placed  on  Nos.  1,  4,  7,  8,  16i  «nd  20,  and  new  sills,  one  on  No.  4  and 
two  each  on  Nos.  3  and  20. 

In  addition  to  the  above-named  extraordinary  repairs,  the  following  ordinary  work 
was  done  on  all  the  drivers  as  needed:  Replacing  chocks,  timber-heads,  oomer- 
bandH,  kevels,  braces  to  leads,  patching  decks,  calking,  and  general  overhauling  of 
machinery. 

MACHINE  SHOP. 

Was  calked  once  on  the  sides  and  ends. 

BABGES. 

The  following  extensive  repairs  were  made  to  Nos.  25,  26,  and  27. 

A  deck  and  frame,  consisting  of  decking,  beams,  cutting-strake,  plank-sheer,  2  sets 
of  bits,  4  cbodllis,  6  sets  timber-heads,  4  kevels,  and  nosing  were  renewed  on  each. 

Four  hatch  covers  nvere  made  for  each  and  the  deck  and  sides  calked  and  new  pumpa 
supplied. 
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Extensive  repairs  to  the  sides  of  these  barges,  oonsisting  of  renewal  of  planking, 
were  also  made. 

Fonr  handred  feet  of  planking  was  renewed  on  baree  No.  6. 

New  gas- pipe  pnmps  were  placed  on  barges  Nos.  4,  5,  8,  and  31. 

Aside  from  the  extensiye  repairs  noted,  the  repairs  to  barees  haye  been  of  an  ordi- 
nary oharaoter,  snch  as  renewing  timber-heads,  chocks,  and  kerels ;  repairing  pnmps 
and  capstans ;  patching  and  calking  decks  and  sides  and  painting  and  lettering  sides. 

BARGE  FLATS. 

Nos.  57  and  68  were  calked  three  times,  2  feet  above  light  water  line.  x 

QUARTEB-BOATS. 

No.  5  was  twice  calked  and  a  partition  bnlkhead  renewed.  No.  7  was  calked  twice 
and  plank-sheer  nosing,  outriggers,  and  deck  on  the  after  end  of  the  starboad  guard 
renewed* 

MATTRESS  BABGB. 

Ways  and  platform  were  removed  to  make  a  gangway  on  the  barge,  which  is  used 
as  a  wharf-boat,  the  deck  sheathed  and  the  heel  of  bitts  fastened. 

WATS  irOR  MATTRESSES. 

Forty-two  were  placed  on  small  flats  and  15  on  large  flats. 

FLATS. 

Seventeen  small  flats,  10  feet  by  30  feet,  and  8  barge  flats  16  feet  by  40  feet  (decked) 
were  built  and  91  repaired,  37  of  which  were  decked  and  platform  decks  built  on  21. 

SKIFFS. 

Thirteen  were  repaired,  5  rebuilt  at  the  depot,  and  42  built  under  contract. 

YAWLS. 

Twenty-four  were  repaired. 

« 

TOOLS  AND  APPLIANCES, 

Fifty -three  cant-hook  handles,  86  capstan  bars,  8  pamp  brakes,  3  box  and  18  ga^- 
pipe  pnmps,  1  umbrella  staff,  and  10  coal-boxes  were  made.  Handles  were  fitted  to 
20  pike  poles,  72  axes,  62  cant-hooks,  35  hurdling  forks,  3  hammers  and  3  spike  mauls, 
and  33  blocks  were  repaired. 

Two  hundred  ring  bolts,  bolts  for  pile  drivers,  bargres,  and  small  boats,  and  numer- 
ous other  appliances,  were  made  at  the  depot  and  sent  to  the  works  during  the  year. 

All  tools  and  appliances  and  boarding  outfit  in  the  field  requiring  repairs  were  sent 
to  the  depot  for  that  purpose. 

PORTABLE  BUILDING. 

The  roofs  of  ten  sections  were  removed  and  painted.  The  office  quarters  on  barge 
flat  No.  57  were  repaired  by  renewiug  the  canvas  on  the  roofs  of  3  sections,  cover- 
ing the  ends  and  sides  ot  office  with  canvas,  sheathing  office  floor,  painting  inside, 
and  placing  ventilators  in  each  section. 

BOARDING  OUTFIT. 

Seven  refrigerators  were  made  and  6  ice-boxes  repaired.  Fonrteen  water-cooler 
boxes  and  3  meat-saw  handles  were  made,  2  siugle  bunks  repaired,  and  5  double  bunks 
nailed  together. 
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SUPPLY  DEPOT. 

A  gangway  to  the  wharf  was  built,  the  office  floor  sheathed,  a  eoal  abed,  shed  for 
bolts,  and  a  shed  for  storing  barrows  and  tracks  were  built,  and  rooft  of  buildings 
patched. 
All  subsistence  snpnlies  required  in  the  field  were  also  distributed  firom  the  depot. 
Very  respectfully,  your  obedient  aerraot^ 

8.  8.  Van  Norman, 

Superintendent. 

Major  A  M.  Millxb, 

Corps  of  Engineers  U,  S.  A* 


Conatrueiion  aooounit  showing  total  cost  ofworls  to  June  30, 1889. 


Name  of  work. 


Piasa  Island: 

i>am 

Dam  (cutting  channel) 

Alton  Dam 

Alton  Dike 

Sawyer  Bend  protection 

Teoloe  Dikes 

Arsenal  Island  protection 

Closing GabokiaChute 

Channel  opposite  St.  Louis 

Horsetail  Bar: 

Dike! 

Dike  2 

Dikes 

Dike* 

Dikes 

Training-wall 

Hurdles 

Bank  protection  

Carroll's  Island  Hurdle 

Twin  Hollows: 

West  side,  hurdles 

West  side,  bank  protecl  ion 

East  side,  bank  protection 

Beard's  Islana : 

Primary  hurdle 

Bank  protection 

Jim  Smith  s,  hurdles 

Pnlltight  hurdles 

Ohesley  Island : 
•   Bank  protection 

Hurdles  

Sulphur  Springs,  hurdles 

Lucas',  hurdles 

Foaterlsland    

Fort  Chartres  Dam 

Turkey  Island 

Kaskaskia.  protection 

Liberty  Island : 

Dam 

Protection 

Devil's  lUand: 

Dlkel 

Dam  1 

Dam  3 

Minton  Point,  hurdles ^... 

Cape  Oiraidean,  primary  hurdle 

Cairo,  protection  

BemoTing  obstructions,  snag-boat  Wright. 

Total 


Szpended 

pnor  to 
July  1,1888. 


$32. 

3, 

88. 

w. 

M, 

42. 

119, 

58, 

40, 
23, 
82. 
41. 
3S, 
81, 
648, 
4«, 


338.80 
lis.  86 
740.05 
652.74 
803.63 
941.85 
600.06 
058.21 
455.54 

640.53 
600.26 
602.54 
200.11 
033.87 
253.28 
834.08 
003.55 


248, 

10. 

128, 

7. 

84. 

827, 

206. 

•4. 

27, 
177. 


837.82 
161. 31 
020.30 

166.24 
258.76 
933.44* 

476.74 

416.04 
80&61 
064.24 


44, 
86, 
24, 
66, 

6, 
45, 

65. 
49, 

!«, 
83. 

31, 
160, 

4. 


206.02 
812.86 
463.85 
46&62 

053.01 
129.40 

871. 17 
848.58 
67&8U 
416.37 
030.18 
438.82 
280.45 


Expended 
during  fiscal 
year  ending 
June  30, 188a 


8,272,707.49 


$4, 003. 58 


7,817.66 


14, 079. 66 
104,495.96 


67,427.60 


197,914.45 


Total 

ooat  to 

JnneSQ,  1889. 


132.888.30 
3,116^86 
83,740.05 
76,652.74 
06,803.68 
86.841.85 
42,590.06 

119.958.21 
58,455.54 

40,549.68 
28,60a26 
82,692.54 
41, 290. 11 
36,933.87 
81,253.28 
648.834.08 
40.993.56 
4,098.58 

248,837.82 

20, 978. 96 

128,920.30 

7.168.24 

84.25&76 

842. 013. 10 

809. 971. 70 

64.416.04 
27.808.61 
177,964.24 
67.427.60 
44.296.02 
36,812.86 
24^463.85 
66.465.68 

6,058.91 
45,129.40 

65.871.17 
49, 84&  68 
16,678.30 
38,436.87 
31, 930. 18 
160,439.82 
4.280.45 


8. 470. 7U.  94 
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Property  and  material  accounU 


ClAM  of  property. 


Steamer  A,  A,  Humphreyt  (maohiuery) 

Steamer  G«n.  OiUmore 

Barges 

Pil^riyers 

W»ya 

Quarter-boats 

Quarters 


Supply  depot 

Macomesnop 

Small  boats. 

Tools  and  appliances 

Office  fnmltore 

Survey  iDstrameDts 

Photograpbic  apparatna 

Steamer  QiSberVt  machinery . 
Material : 

Brush 

Piles 

Stone 

Stone,  Little  Rook 

Manilla  rope,  etc 

Trire.....V/. 

Iron 

Nalla 

Splices 

Bolts,  screws,  eto 

Clevises 

Lamber 

Oakum 

Coal 

loe 


Material.  mlsoeUaoeons 

Sabsistenee 

Whisky  and  cinchona , 

Tug  Mii/non •.. 

Lost  property 

Profit  and  loss 

Tents  ■ 

Boarding  outfit 


Total 


Balaooe 
July  1,  1888. 


•6, 
14. 
49, 
88, 

1, 

1. 

11, 

3. 

1, 

4, 
1. 


000.00 
286.80 
772  19 
426.62 
318.31 
405.44 
587.05 
605. 33 
613. 14 
630.64 
974.05 
410.47 
674.21 
200.48 


8, 

It 
7, 


614.88 
8:0.44 
760.26 
.^81. 90 
052.64 
38tt.62 
330.72 
192.22 
804.44 
368.20 
122.03 
416  60 
95.44 
28.00 


1, 
4. 

43. 

24. 

11, 


446.67 
394.36 
386.98 
077.72 
078.86 
14&84 
190.76 
066.41 


Debits. 


Credits. 


$17, 789. 50 

10,910.83 

6,311.66 

226.86 

368. 31 

8}'&28 

1,103.47 

119.38 

11,297.43 

2,292.06 

100.00 

9.50 


142.80 

20,846.49 
83,677.68 
12,022.33 


6,644.86 

749.82 

204.87 

697.20 

732.08 

2,823.63 

fiO 

6,461.90 

847.00 

7,643.47 

2,081.79 

4,962.60 

19,612.04 


1,475.23 


231,606L98     160,908.07 


$18,675.61 

18,264.32 

11,118.47 

6.^.3.66 

868.31 

2,773.26 

853.11 


6,627.80 

1,770.92 

87.99 

118.60 


19,255.82 
82. 3(>8  86 
12, 68a  04 


1, 514  66 
779.96 
374.60 
445.08 
760.08 

2,826.90 


6,299.61 

433.58 

7,448.47 

2,081.79 

4.028.47 

19,874. 88 

220.98 


2.842.66 


174,860.71 


Balance 
Jone30,1889. 


$6,000.00 

13,400.69 

42, 4ia  70 

27,619.68 

89L51 

905.44 

9,703.07 

3,855.69 

1,782.52 

9,400.77 

2,405.19 

422.48 

405.11 

200.48 

142.80 

1,706.00 

6,09a  20 

94.64 

1, 661. 90 

11,182.38 

856. 46 

220.40 

443.44 

286.44 

804.93 

128.92 

67a  60 

ia80 

12a  uo 


1,386.70 

181.52 

1,105.00 

4, 077. 72 

48, 07>».  85 

24. 14a  84 

190.75 

10, 18a  08 


220,703.20 
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Detail  conatruetion  aooomntf  $hawing  coti  ofwarti  dmrimg  fkeJUeai  j/eiir  ending  Jwme  30, 1889. 


Lfibor,  material,  plant,  etc 


Labor,  auperintendenoe,  etc 

General  expense 

United  States  Engineer  offloe 

Gauge  readera 

Telephone 

Bteaaaet  Oen§rol  OiUmor4 

Bargee 

PilenlriTera..... 

Qaarter>boata 

Qaartera 

wa^^  for  mattrese 

Sapply  depot 

Small  uoats 

Tools  and  appliances 

Boarding  oomt 

Office  Aimiture 

Surrey  instrnments 

Bnbsistenee 

'Whisky  Mid  cinchona 

Brash 

Piles '. 

Stone 

Bope 

Wfre 

Nails 

Spikes 

Screw-bolts   

Lnmber  

Oakum 

Coal 

Ice 

Hisoellaneons  material 

Steamer  Eckert,  pumping  oat  reef 

Total 


Camill*a 
Island 
hoxdle. 


$»L18 

16L07 

2M.74 

&87 

e».2A 
454.86 
17C.81 
204.40 

64.70 
U7.15 


TwiaHoL 
west-aide 
bank  protec- 
tion. 


$1,288.68 
26LU 
610.88 
14.26 
119.20 
866.12 


U&44 


2&06 

48l86 

9L08 

98.88 

81.36 

78.67 

86.88 

92.60 

2.77 

4.78 

8.87 

6.67 

479.80 

614.68 

188.96 
622.72 
169.70 


4.72 


16l82 


80.80 
28.60 
13.00 


1,682.76 


^278.44 
80.50 
82.00 
22.72 
11.82 


Pnntlght 
hurdle. 


$27,877.96 

2,76148 

.4,648.86 

183.48 
1,05L22 
8,837.49 
2,848.67 
7,357.68 

450.96 
1,80L86 


U.01 
W.27 


4.003.68 


0.04 
800.60 

7,817.66 


460.78 

8,946.68 

903.88 

1,UL67 

44.08 

60.06 

9,089.34 

182.60 

9.816.01 

39,670.41 

4,677.82 

765.40 

484.68 

104.06 

806.20 

1,043.24 

64.22 

7.21 

600.09 

1,013.60 

640.80 


Jim  Smith'a 

and  Snlphar 

Springsnar- 

dlea. 


104,406.96 


14,106.97 
601.80 
876.20 
20  60 
198.40 
867.89 
282.24 
461.36 
119  61 
10a20 


662.12 

69l78 

866.20 

9.04 

1L70 

1,U4.87 


1,45a  96 

1,621.28 

737.82 

229.60 

!t2.96 

29.28 

78.00 

160.79 

82L36 

8.77 

285.76 

121.90 

8&91 


14,079.66 


Lveas'hnr. 
dies. 


$20,102.46 

1,041.78 

2,077.67 

70.70 

471.00 

1,406.60 

107.68 

8,106.19 


641.71 

653.66 

218.91 

2,729.26 

404.61 

886.62 

2L02 

28.10 

6^990.94 

60.66 

6,708.16 

10,674.66 

4,829.66 

833.62 

276.78 

106.82 

263.80 

1.028.00 

452.20 


1,887.40 
607.67 
646.27 


67.427.60 
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A.— Jiaoord  af  gauge  at  Grafton,  III.,  and  Oray^a  Pointf  Mo.,  for  fiscal  year  ending  June 

30,  im. 

[Height  of  water  above  plane  200  feet  below  St.  Lonit  City  directrix.] 

GRAFTOSr,  ILL. 


Day. 


1. 

a. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
U. 
13. 
U. 
15. 
16. 
17. 
18. 
19. 
20. 
81. 
82. 
23. 
24. 
2S. 
26. 
27. 
28. 
28. 
80. 
81. 


Jtfly. 


205.22 
20i.76 
204.22 
203.71 
203.10 
202.  72 
202.68 
202.  .'i? 
203.02 
203.72 
204.02 
205.22 
204  52 
204.16 
203.75 
203.47 
202.87 
202.28 
201.72 
20L28 
200.83 
200.65 
200.42 
190.98 
199.57 
199.25 
199.17 
199.82 
199.52 
199.46 
198.98 


Aug. 


198.42 
197.93 
197.56 
197.26 
197.02 
197.22 
197.67 
197  32 
196.92 
196.68 
196  46 
196.82 
196.29 
196.44 
196.52 
197.12 
197.72 
198.62 
198.71 
198.62 
198.42 
198.22 
197.73 
197.57 
197.65 
197.67 
197.76 
197.52 
197.12 
196.65 
19&53 


Sept. 


196.07 
195.76 
196.44 
195.18 
194.90 
194.68 
194.41 
194.19 
194.08 
19i.88 
193.68 
193.56 
198.42 
188.83 
193.28 
198.28 
193.18 
198.06 
192.96 
19*1.87 
192  84 
192.87 
192.92 
192.96 
192.94 
192.94 
192.86 
192.81 
192.72 
192.65 


Oct 


192.61 
192. 57 
192.-52 
192.52 
192.58 
192.60 
192.55 
192.46 
192.40 
102.82 
102.22 
192.26 
192.26 
192.18 
192.18 
192.12 
192.12 
192.14 
192.22 
192.17 
192.14 
192.32 
192.86 
192.42 
192.50 
192.51 
192.47 
192.43 
192.40 
192.82 
192.27 


Not.     Dec. 


192.27 
192.29 
192.32 
192.87 
192.40 
192.67 
192.90 
193  87 
193.54 
198.72 
1103.88 
104.00 
194.00 
104.05 
104.19 
194.85 
19412 
193.83 
106.64 
193.52 
193.42 
193.  <;6 
193.32 
193.26 
193. 15 
193.02 
192.98 
192.02 
192.87 
192.76 


192.68 
192.62 
192.67 
192.64 
192.52 
192.52 
192.48 
192.40 
192.26 
192.84 
192.82 
192.80 
102.27 
192.24 
192.27 
192.82 
192.24 
192. 16 
191.97 
191.74 
191.58 
19L46 
191.22 
191.12 
191. 16 
191.32 
192.23 
192.42 
192.58 
192.96 
192.94 


Jan. 


192.72 
192.89 
192.12 
191.86 
191.72 
191,66 
191.66 
191.82 
192.82 
191 52 
192.47 
192.88 
192.10 
191.90 
192.17 
192.82 
194  42 
105.42 
195.82 
196  84 
195.32 
194  52 
194  00 
19424 
194  57 
194.43 
194.00 
193.84 
103.64 
193.69 
193.42 


FeK 


193.12 
192.92 
193.62 
193.73 
198.90 
10400 
198.49 
193.12 
192.62 
192.82 
192.40 
192.62 
192.61 
192.47 
192.22 
192.56 
198.42 
198.44 
192.88 
192.80 
191.82 
191.70 
191. 52 
192.42 
194.82 
195.69 
193.90 
196.62 


Mar. 


196.70 
196.88 
197.12 
197.22 
197.04 
196.68 
196.65 
196.92 
196w70 
196.45 
196.20 
196.10 
196.14 
196.42 
196.72 
197.01 
197.28 
197.42 
197.86 
197.76 
197.67 
197.60 
!l07.52 
197.36 
197. 14 
197.02 
196.89 
196.72 
196.68 
196.42 
196.50 


Apr. 


106.60 
196.80 
197.08 
107.46 
197.86 
197.24 
107.10 
106.95 
196.82 
196.61 
196.42 
196.22 
195.97 
196.64 
196.23 
196.64 
196.92 
196.92 
197.08 
197.76 
196.63 
190.47 
199.80' 
108.72 
197.97 
197.30 
106.80 
106l28 
195.97 
195.77 


May. 


195.37 
195.30 
195.09 
194  94 
194.76 
19462 
194  45 
194  35 
194  35 
194  38 
194  44 
194  57 
19471 
194  77 
194  88 
19492 
194  82 
194  82 
196.42 
197.59 
199.23 
199.92 
199.72 
190.52 
199.38 
198.86 
198.42 
198.44 
199.02 
203.12 
204.57 


June. 


20487 
202.84 
201.48 
199.71 
198.72 
198.07 
197.66 
197.60 
198.98 
1201.46 
202.26 
201.52 
201.80 
199.47 
199.12 
198.80 
198.62 
108.78 
199.36 
199.88 
200.02 
100.02 
199.47 
199.07 
198.72 
108.48 
188.27 
189.14 
197.96 
197.79 


GBAY'S  POINT,  MO. 


1 

2 

3 

4 

5 

6 

'7 

8 

9 

10 

11 

12 

14 

15 

16 ..... ■ 

17 

18 

A  V*  •  «  «  •  • 

20 

21 

•22 

23 

Zv. . .. .  . 

26.  ...a* 

296  •••■■ 

27 

28 

28 

80 

81 


112.66 
113.21 
113.01 
112.46 
111.76 
111.28 
110.46 
100.96 
110.61 
109.76 
110.36 
111.06 
111.26 
111.06 
110.66 
110.46 
110. 16 
110. 16 
108.76 
108. 16 
107.26 
106.46 
106.06 
105.81 
105.36 
104.66 
104.36 
10401 
103.86 
104  06 
104  01 


103.71 
103.21 
102.76 
102.31 
101.66 
101.31 
101.01 
101.  76 
102.66 
103  46 
103.26 
102.81 
102.76 
103.46 
103.76 
105.76 
106.01 
105.56 
105.21 
105.11 
10496 
10436 
103.96 
103.26 
102.71 
102.61 
102.76 
102.86 
102.56 
102.26 
102.26 


101.76 
lOL  21 
100. 76 
100.16 
99.71 
00.21 
98.66 
0&81 
97.76 
97.46 
97.26 
96.96 
96.86 
96.  to 
96.86 
96.21 
96.06 
96.01 
95.86 
95.66 
95.46 
95.41 
95.26 
96.21 
05.16 
95.16 
95.16 
94.96 
94.86 
94.76 


94.66 
94.46 
9441 
94  26 
94  26 
94.26 
9421 
9416 
94.11 
94.06 
9401 
93.96 
93.86 
93.76 
93.71 
98.66 
93.56 
98.51 
93.46 
93.56 
93.66 
93.71 
03.76 
93.66 
93.86 
93.86 
63.86 
93.86 
93.86 
93.91 
93.96 


93.91 
93.86 
93.81 
98.76 
98.76 
93.91 
9406 
94.41 
94.76 
95  36 
95.96 
97.01 
97.71 
97.76 
97.76 
97.96 
97.81 
97.46 
97.06 
96.76 
06.56 
96.36 
96.16 
95.91 
06.76 
95.46 
95.26 
95.06 
04.86 
94  71 


94  36 
94.46 
94.26 
94.06 
93.86 
93.86 
93.81 
93.81 
93.76 
93.66 
93.61 
93.56 
93.46 
93.36 
93.26 
03.46 
93.66 
93.86 
94.26 
94.51 
94  51 
94.26 
93.81 
93.46 
93.11 
92.76 
92.76 
93.16 
95.26 
96.86 
97.36 


97.86 

98.31 

97.26 

96.66 

95.46 

94  61 

93.91 

93.66 

94.16 

95.26 

96.16 

97.21 

97.76 

97.46 

97.66 

98.76 

100.21 

100.76 

1U2.  01 

102. 66 

103.06 

102.76 

102.26 

101.26 

100. 26 

09.31 

08.66 

08.26 

97.96 

97.46 

97.11 


96.66 
96.56 
96.26 
95.96 
96.66 
96.56 
95.66 
95.76 
95.66 
95.66 
94  91 
94.66 
9446 
94.36 
94.26 
94.36 
9446 
0476 
96.06 
97.26 
97.26 
96.46 
96.11 
96.01 
95.46 
04.81 
94.51 
93.96 


95.96 
99.01 
102.46 
106.  ?6 
106.46 
107.31 
106.96 
105.06 
105. 16 
104.06 
103. 16 
102. 11 
101.26 
100. 91 
100.66 
100.66 
100.66 
100.81 
101.06 
102.00 
102.96 
104  31 
103.41 
105.46 
104  96 
103.81 
1U2. 86 
102.06 
1U1.56 
101.51 
101.46 


101.81 
101.31 

101.  G6 
102.26 
103. 01 
103.66 
104.06 
103.56 

102.  81 
102.06 
101.46 
100.86 
100.06 
100.16 

00.81 
90.76 
09.91 
100.16 
100.46 
100.66 
100  96 
101.31 
102.  81 
104.46 
105.56 
105.31 
104. 06 
103. 06 
101.96 
101.31 


100.66 

100.26 

99.86 

99.41 

99.81 

98.76 

98.71 

9a  71 

98.41 

98.16 

97.86 

97.66 

97.46 

97.51 

97.66 

97.66 

97.81 

0&46 

99.56 

100.16 

101.26 

105.  01 

107.41 

107. C6 

107.26 

106.86 

106.56 

106.06 

105.76 

10.).  56 

100,46 


1-2.81 
113.  11 
112.06 
110.56 
108.66 
106.76 
105.36 
104.01 
103.56 
108.46 
104  71 
107.06 
107.56 
106.86 
106.06 
105.16 
10456 
104  01 
103.91 
104  51 
105.46 
106.26 
107. 26 
106.06 
106.66 
106.06 
106. 76 
105.  76 
106.01 
105.  76 


1694  BEPOBT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  8.  ABMT. 


B. — Depth  of  wter  (in  feet)  upom 


Date. 


1888. 

Jaly    5 

8 

11 

]1 

IS 

17 

18 

20 

21 

23 

26 

26 

28 

31 

Ang.    1 

3 

4 

4 

6 

7 

7 

9 

10 

11 

12 

12 

12 

14 

14 

16 

17 

21 

22 

23 

26 

•? 

28 

81 
31 
Sept.  1 
2 
5 
6 
7 
7 

11 
12 
12 
13 
14 
15 
15 
17 
18 
19 
22 
23 
23 
24 
26 
28 
1 
3 
5 
0 
8 
11 
13 
IT 
18 
23 
24 
26 
27 
27 


Oct. 


Ico 


20.9 

18.8 

21.8 

21.3 

81 

i9.6 

18.4 

16.4 

16.7 

16 

18.6 

13.1 

12.6 

12.4 

11.7 

ia4 

9.7 
9.7 
9.2 
9.2 
9.2 
11.8 
11  8 
10.9 
11 
11 
11 

11.3 

11.3 

15.1 

14.3 

12.8 

12.1 

11.4 

10.4 

10.4 

10.5 

9.7 

9.7 

8.7 

8.4 

6.6 

6.1 

5.9 

5.9 

5.2 

4.8 

4.8 

4.2 

4.0 

8.8 

3.8 

3.6 

3.5 

3.2 

2.8 

2.7 

2.7 

2.7 

2.6 

2.4 

2 

1.9 
1.7 
1.7 
1.7 
1.4 
1.2 
1.1 
1.1 
1.8 
1.3 
1.4 
L4 
L4 


Name  of  steamer 
furnishing  report 


CitTof  StLonis. 

Arkaaeas  City 

City  of  Baton  Eonge 

City  of  Cairo 

BeUe  Memphis  ... 
City  of  Monroe.. 
City  of  New  Orleans 
City  of  Proridenoe. 

Oakland 

Arkansas  City 

City  of  Cairo 

City  of  St  Louis.. 

Sidney  Dillon 

LUy 

City  of  Baton  Ronge 
City  of  ProTidenoe 
Arkansas  City .... 

Gton.6illmore 

FntareCity , 

City  of  Cairo , 

GrOi.  Qiiiiooro 

....do  ... .,. ....... 

City  of  New  Orleans 

City  of  Monroe 

Citv  of  Vioksborg. 

Belle  Memphis 

Oakland 

City  of  Monroe.... 

Qen.  Oilluiore 

John  Gilmore 

City  of  ProTidenoe . 

PortEads 

Gen  Gillraore 

Belle  Moiuphis 

City  of  Viulcsburg. 

n.  M.  Iloxie 

City  of  Monroe  ... 
City  of  New  Orleans 

Gen.  GiUmore 

Arkansas  City 

My  Choice 

City  of  Cairo 

Gen.  Gillmore 

. .  do 

My  Choice 

City  of  Vicksbarg. 

City  of  Baton  Bouge 

Gen.  Gillmore 

— do 

City  of  Providence 
Arkansas  City.... 

Gen.  Gillmore 

City  of  Cairo 

City  of  New  Orleans 

Gen.  Gillmore 

do 

Jay  Gould 

Gen.  Gillmore 

City  of  Monroe.... 

My  Choice 

Citv  of  Proridenoe. 

Arkansas  City 

City  of  St  Louis... 
Belle  Memphis  .... 
City  of  Baton  Konge 

New  South 

Hudson 

City  of  Monroe. . . 
My  Choice........ 

Arkansas  City.... 

City  of  St  Louis.. 

Sidney  Dillon 

My  Choice ..do 

Belle  Memphis  ....'..do 
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fle  lMir8  h^Ureen  St.  Louia  and  Cairo. 
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.. ..  H-  '  54' 

■  «  * 

6 

B     .. 

■     •  •  • 

•  •  •  • 

«  «  • 

■  •  « 
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"B.-^Depth  ofwaUr  (imfeet)  %p<m  the  hart 


Dftte. 

A«t 
1.4 
1.4 
1.8 
2.6 
8.8 
5 

4.6 
2L6 
2.6 
2.8 
L6 
1.6 
1.1 
I 
1 

.8 
.1 
.1 
.7 

11.4 

10.8 

6w6 

6.9 

7.3 

a9 

8 

a4 

5.8 

ai 
a5 
a  8 
ai 

1L7 
9 
9 

4.9 
6.1 
5 

ai 

ai 

4.8 
3.8 

as 

8.8 

a  9 

as 

4.1 
4.1 
4.1 
4.4 
6.3 

ai 

14.1 

12.7 

12.3 

12 

15.6 

13.4 

11.7 

14.8 

14.8 

12.4 

11.4 

10.3 

10.2 

11.4 

12.1 

11.4 

14 

13.6 

12.9 

12.5 

12.9 

Name  of  tteamer  ftunlih- 
Ing  report. 

j 

• 

S 

-a 

-3 

1 

7 
7 
7 

? 

o 
» 

12 

•  •  ■ 

13 
134 

• 

« 

a 
•3 

i 

9 

'9' 
12 

•  •  ■ 

• 
0 

9 

Id 

c 
'0 

a 

• 

Sc 

a 

1 

0 
0. 

30 

1 

• 

1 

1 

4 

a 

6 

i 

m 

• 

1 

JCI 

e 

1 

■ 

V. 

■ » 

1888. 

Nor.    2 
ft 

Gen.  Oillmore..... ........ 

«  ■  ■ 

9 

7 

9 

12 

8 

7 

1 

CitT  of  Monroe. ....•..•-.. 

Down 

8* 

104 

H 

--,... 

7 

Gen.  Glllinorer.-,,.**....-.-r 

7 

9 

12 

10 

do 

8 

104 

ist 

4 

12 

do 

9 

9 

12 

15 

•  •  • 

16 

.. do 

17 

Gitv  of  St.  Lonlt.... ...... 

Down 

7 

23 

Gen.  Gillmon). ............ 

81 
9* 

12 

104 

•  «  • 

'9 

ioiis 

134 

•  •  • 

•  •  • 

12 

23 

Citv  of  Monroe rr. ..*-...-,.. 

Down 
..do.. 

9 

•  •  * 

io4 

'9 

«  •  • 
*  •  • 

8 

m  m 
m  • 

96 

ao 

Hlaaiaaippi 

Gen.  Giilnore. ...... ■•■... 

64.:. 

9 

D«A.       1 

CitT  of  Cairo 

Down 

• .  do . . 

8 

8 
7 

a 

5 

City  of  Yiclceborff 

8 

8 

Gitrof  St.  Loaia 

..  do.. 

7 
8 
9 
8 

H 

5* 

ft 

Gen.  GUl?noTe^,.,..,r.-,... 

12 
18 

•  *    « 

18 
18 
18 
18 

164 

•  • 

9 
9 

9 

9 

9 

H 
9 

1 

12 

do 

22 

do 

•  «  • 

•  •  • 

•  ■  ■ 

... 

•  «  • 

•• 

— 

24 

do 

27 

do 

104 

1889. 
Har.    7 

Gen   GiUmftre, .-,,,, ^^ 

18 

16 
15 

12' 

64 

18 

16 
104 

9* 

IH 

13 
12 
184 
IS 

.    m  . 

•  •  • 

18 

«  »  * 

18 

18 
18 
18 

•  ■  * 

16 

13 

12 

do 

do 

....... 

... 

12 

164 

i|t 

9 
9 

1 

9 

«  •  * 

104 

'9 

104 

12 
9 

104 
104 

16 

*  *  • 

•  •  • 

»  •  • 

•  • 

... 

19 

do 

do 

•  •  •  •  •  •  • 

■  *  « 

29 

... 

■  «  • 

lot 

12 

104 
8 

Apr.    3 

9 

12 

do 

City  of  Cairo 

Gen.  Gillmore. 
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8* 



84 

9 

14 

Port  Eade 
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7 

lOJ 

-- 

104 

16 

G^n.  Gillinore. ...... ...... 

17 

do 

16 

12 

«i 

104 

19 

do 

104 

12 

22 

do 

16 

... 

104 

•  ■  • 

9 

i64 
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do.« 

do 

....... 

12' 
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18 
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is 
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13* 
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9 
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..  do.. 

11 

do 

Belle  Memnhia..... 
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. .  do . . 

•  «  « 

9 

8 
9 
8 

15 
12 

12 

ii' 

•  •  • 

6 

7 

7* 

•  •  • 

8 

104 

13 

12 

•  •  • 

8 

ii 

9 
9 

84 

15 

My  Choice 
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... 

13 

•  •  • 

•  •  « 

-- 
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15 

City  of  New  Orleans 
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16 

7* 

-- 

71 
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16 
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15 
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12 
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12 

is' 
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22 

16 

12 
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18 
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..  do 

134 
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29 
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23 

ii 

... 
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1? 

134 

11 
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16 

134 

11 
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164 

18 
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19 
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do 
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*    •    ■ 
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•  • 
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•- 

2^ 

Arkannaa  City 
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1. 

1^ 

24 
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26 
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do 
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«  *  • 
•  •  • 

is 
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15 
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134 
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29 
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do 
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COMMKBCIAL  STATISTICS. 

BeoripU  and  MpmmU  at  St.  LouU  dmriof  the  yMr%  1887  amd  1868, 


inr. 


1S88L 


Shi] 


1887. 


Coal  and  ooke 

Cotton 

Grain 

Iron  and  ttoel 

Lumber 

Merobandiae., 

Total.. 


2biif. 

8S.683 

^906 

101,293 

79,800 
213.166 
882,780 


Tmt. 

00,808 
2,488 

81.140 

28,417 
180.866 
304,758 


Totu, 


9 

842,764 

12,208 

6.870 

806,910 


808,046 


728,810 


671,817 


Ibw. 


232,414 

4,482 

13,086 

290,826 


647,811 


ShigmmU  down  the  river  firom  landings  Mioem  8i.  LowU  and  Cairo. 


AxtkHm. 

1887. 

1888. 

Floiir.  bran. ^p4  cndn.  oto  .,. 

84,457 

Ton9. 
87,267 

Two  million  two  hundred  and  fifty-nine  thoneand  aix  hundred  and  twelve  tons  of 
freight  were  transferred  by  ferries  at  St.  Lonis  daring  the  year  ending  Jane  30, 1889. 


XAst  of  steam-power  boats  ikat  arriived  at  St.  Lonis  durUtg  the  y oar  1888. 


NamA. 


A.C.  Coon • 

A.J.Baker 

Albert  Lea 

Albert  8.  WiUla 

Albina 

Alert 

Alice  Brown 

Annie  P.  Silyer 

Arkansas  City 

Arkansas  Trayeler 

Bftld  Eagle I... 

Bart  B.  Ltnehan . 

Belle  Mac 

Belle  ICempbis 

Belle  of  Ottawa 

Benton  

Benton  MoMillin 

Calhoan 

Campbell 

Centennial , 

Charles  Brown 

Charlie  Clarke 

Cliarlotte  Boeokeler 

Cherokee  — 

City  of  Alma. 

City  of  Baton  Bongo 

Cltj  o4  Cairo 

City  of  Florence 

City  of  Monroe 

City  of  Kew  Orleans 

City  of  Providence 

City  of  St.  Louis 

City  of  Yicksbnrg 

*lfrot  known* 


[ 


77.0 
142.0 

04.8 
153.1 

•) 

15.0 
193.0 
29&e 
278.7 

202.8 
127.0 
IILO 
267.0 
04.4 
107.0 
196.0 
230.0 
167.0 
295.1 
200.0 
13L0 
140.0 
216.4 
110.0 
290.0 
271.2 
100.0 
27&0 
290.0 
273.1 
300.0 
278.7 


Breadth. 


JWt 

F§st. 

20.0 

7.0 

24.6 

,  tt 

12.8 

26.S 

'     8.6 

n 

o 

19.0 

8.0 

34.0 

4.0 

40.7 

&8 

44.7 

7.8 

C) 

(*) 

30.0 

5.4 

23.6 

8.9 

22.0 

8.8 

42.7 

7.6 

0.8 

2.6 

23.0 

6.0 

33.0 

5.6 

80.0 

5.4 

84.6 

5.0 

41.6 

7.5 

S3.0 

0.0 

23.6 

4.8 

29.4 

4.1 

38.9 

5.4 

20.0 

4.0 

48.0 

8.7 

44.0 

7.8 

82.0 

&8 

45.0 

8.0 

48.0 

8.5 

44.5 

7.8 

40.0 

&8 

44.6 

8.2 

60.5ft 
268.94 

24.47 
182. 0» 

(*) 

100.00 

56L86 

1,190.62 

1,886.0» 

(*) 

454.71 

178.82 

107.6a 

1,222.89 

10.61 

804.08 

465.7ft 

631.74 

267.28 

1,112.2ft 

644.12 

147.0ft 

143.48 

631.20 

90.07 

1,603.9ft 

1,266.12 

358.31 

1,038.2ft 

1,588.28 

1,808.81 

1,614.02 

1,856.62^ 
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Lutdf  Utam-pawmrhMOM  ikmt  arrived  4U  8i.  JMU  duHng  the  ffmr  l^^^-^Cofiktbined. 


Clan 

CrystidCity 

CRtteter... 

Daootoh  ..... 

IHui.Hi2ie.... 

DvLThmvet 

I>.H.Pike... 

I>olplii& 

Doca 


Bagie 

£.A.Woodniir 

Sdlth 

Xdnft 


Emma Btheildca  ..•-••...•••• 

S.M.  Norton 

Szperimant 

Fred.  NelUa 

FatoroCity 

Genend  Bamaxd 

OeneiBl  Charlea  E.  TomvUna 
Geaerai  D.  H. Biiol^^  .    >  ... 

General  OiUmoTD 

Goieral  Meade 

George  Lyale 

George  w.  Parker 

Grand  Repnblio 

Harry  Brown. ...... .......... 

HelODA. 


Helen  ICar 

Helene  Sohnlenbacg. 

Henry  Lowrey 

fi.F.Frisbie 

H.M.Hozto 

Hodeon 

Imperial 

lone 

Iron  Age  ........... 

Iroaaidee 

Jaek  Froat 

Jay  Goold 

Jennie  Ollehrlik  .... 

J.  G.  Chapman 

J.G.Parke 

Jim  Wataon 

Joe  Peters 

John  Bertram 

JohnGUbert 

John  GUmore 

John  B.  Hi 

John 

J.  H.  Maoomi 

Joaephine 

Jndith 

Lfly 

LtniaBaglairo.8. 
LUzle  Gantaier . . . 

Mab 

Ifaggie  Beaney... 
Mary  IC  Michael.. 

Mary  Morton 

Matt.  F.  Allen.... 

Mattie  Belle 

MayBf 

M<rtmi 
My  Choloe. 
Kaohouh... 
New  Haven. 
NewSoath.. 


logo. 

telffi 
raiD. 


ay  uryan 

iaaisaippl ..., 
ohawfc  Belle 


iasara. 
AKland 


Oak 


Pearl 

PeorinBeUe 

PUot 

Pittsbugh.. 
Polar  Wanre. 


«engtli. 

Breadth. 

Depth. 

Orooa 

tonnage. 

F§tL 

Feet, 

Feet. 

w.a 

10.9 

2.8 

1L81 

2S4.0 

42.2 

7.0 

82A28 

189.6 

SSLO 

7.0 

as8.o 

48.8 

5.6 

956.96 

18S.6 

24.6 

8.8 

100.61 

140.5 

26.0 

A8 

130.04 

190.6 

83.5 

6.5 

465.75 

18S.8 

22.8 

4.8 

166.16 

180.9 

25.2 

A8 

892.28 

166.6 

24.8 

4.2 

23L80 

laao 

48.0 

6.0 

640.29 

101.0 

24.0 

8.1 

60.  •« 

103.0 

21.5 

4.7 

80.85 

126.0 

26.6 

4.8 

18&49 

17A0 

80.0 

6.0 

54A58 

100L6 

16.2 

8.0 

62.39 

86L0 

19.0 

4.0 

70.26 

187.4 

86.0 

6.1 

589.30 

219.0 

87.0 

9.0 

600.00 

188.0 

25.5 

aL8 

85AS5 

217.0 

8&0 

&0 

480.83 

140.0 

28.0 

4.0 

129.00 

102.0 

aao 

4.8 

171.46 

174.0 

33.0 

6.0 

42A74 

(*) 

(*) 

(*) 

(•) 

aoo.0 

50.0 

&5 

1,965.99 

210.0 

40.6 

6.0 

772.15 

194.0 

33.0 

4.5 

952.81 

126.0 

23.0 

.4^0 

183.61 

180.8 

2&4 

8.7 

107  95 

200.6 

35.2 

5.8 

64A19 

160L4 

88.2 

5.8 

27A49 

218.2 

34.8 

5.6 

622.80 

223.8 

87.6 

6.8 

741.76 

80.3 

19.0 

4.8 

68.08 

(*) 

(*) 

(•) 

(*) 

176.0 

38.0 

9.6 

385.91 

164.0 

30.0 

6l4 

28A89 

169.0 

30.0 

5.4 

85a  77 

186.8 

30.4 

6l0 

44A25 

100.9 

18.5 

8.8 

74.48 

141.0 

2&0 

AO 

14A95 

140.0 

2ao 

AO 

180.00 

126.8 

2&6 

8.7 

107.42 

177.2 

84.4 

A8 

825.90 

180.0 

34.0 

AO 

800.49 

220.0 

44.0 

AO 

647.89 

188.0 

84.9 

AO 

903.00 

127.0 

20.0 

AO 

186.86 

172.0 

88L0 

AO 

880.00 

176.9 

62.0 

7.0 

156.2 

2a6 

A8 

240.77 

184.4 

88.2 

A4 

68A28 

178.0 

28.0 

A8 

200.00 

180.7 

19.2 

A9 

82.65 

124.5 

21.0 

A  9 

70.54 

122.0 

20.5 

A8 

8A86 

128.5 

20lO 

A9 

14  A  62 

148.8 

26.8 

A4 

28A84 

210.0 

82.5 

A0( 

45A96 

148.6 

22.5 

A? 

27A60 

178.8 

2&2 

A2 

240.72 

119.0 

2&0 

A9 

11 A  09 

179.0 

82.5 

AO 

880.14 

00.8 

17.2 

7.0 

97.86 

183.0 

85.0 

AO 

462.28 

100.0 

l&O 

A9 

9A89 

186.1 

24.4 

A4 

02.64 

297.0 

42.6 

7.0 

982.99 

08.0 

17.6 

7.2 

99.41 

210.0 

35.0 

AO 

62A81 

65.0 

16.4 

7.2 

47.45 

2a&2 

28.5 

Al 

149.99 

7a8 

12.6 

A4 

31.07 

ua8 

2L2 

A7 

11A78 

250.0 

80.2 

A9 

722.17 

146.0 

29.7 

AO 

160.84 

*not  known. 
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Fori  Suds.... 

BAokct 

A*  A.«  Bp6od '  •  • 
BoberiDoddB. 
BdntPanl.... 
BwIXBarlow  .. 

BidiMy 

flUmevDOlon. 
BpnadEksle. 

finoccM 

X.F.Eokert  .. 

TTjiadflla 

Vodette 

VioU  Pftrker . 
WarBftgle.... 

W.F.NitbeC.. 
William  StODA 
Wjomiag 


107.8 
•0.1 
194.0 
128.6 
.0 
.0 
ttL3 

imo 

224.9 
120.0 
ITBwO 

4S.8 
118.2 

62.6 
270.2 
100.0 
200.0 
180L2 
207.0 


88.8 

1&2 
22.0 
2&0 
80L8 
48.8 
86.6 
88L8 
88L8 
22.0 
84.6 
12.8 
28.8 
1L2 
42.0 
82.0 
86.0 
20LO 
4BwO 


8.0 
8L8 
4.2 
8^7 
8.2 
7.2 
8.6 
&6 
8^7 
8.0 
6w0 
4.8 
8L7 
4.0 
6l1 
6.2 
8L1 
4.^8 
8.0 


66.82 
2iai3 
128.81 
883.53 
7S3.B2 
817.88 


628.84 

87.00 

610. 4S 

28.80 

129lU 

IOlOO 

8S8.74 

388.07 

576.88 

174.00 

1,03416 


List  of  hargm  tmd  scows  that  arrioed  at  8L  Louis  dwrksg  ike  fsmr  1888. 


AUbMia 

AlMk* 

Alex-MitoheU 

Alf.  Korto 

Anchor  liine  Ko.  1 

Anchor  Line  Ka  2 

Annie 

Annie  Sjdee 

Argentine 

£efiaire 

Bessemer 

Betsy  

Boy  Bine -» 

Bnttercun  ..... ................ ......  ..................... 

■C«pe  Ginrdeea  TrsnsportBtion  Company  Voa.  1  to  18,  iaehi' 

sive 

<Oaroline — -• 

Catawba 

•Centennial 

•Charley  Pieroe 

Ohnnk 

Clara  Monte 

0>Dn,  No8.1and2 

Daisy 

Dean  Adams 

Delia 

Dolomite 

Dot 

DOTO 1-.- • 

Eagle -vv 

Eagle  Sand  Company  Nos.  1  to  8|  IndasiTe 

Edna - 

Emma  Wilson —•« 

FanDie ■ 

Garry - - 

Georgia 

George  LysleKo.  22 

Gilohriflt  No.  1 

Graftou 

Great  RepaUio 

GriiBth  4t  Adams  Kos.  18. 14, 16 

Harry 

H.B.  Smith 

Eeniy  Leyhe 

Homer 

Homestead -— 

IHlnols 

Iron  Mountain 

^Vot  known. 


Length. 

Broadth. 

Depth. 

Gross 

JpwStm 

Ail. 

JrVfl* 

'i 

|=i, 

«. 

888120 

%.. 

C) 
82.8 

7.6 

884.88 

187.6 

82.8 

7.6 

882.10 

180.6 

las 

&8 

10L64 

n 

(•) 

(*) 

(•) 

124 

10.8 

2.8 

58.07 

(*) 

n 

C) 

f) 

800.7 

844 

8 

835.88 

C> 

(') 

(•) 

(*) 

■900 

28.8 

8 

414.09 

(•) 

<*) 

(•) 

(*> 

<*! 

n 

(*) 

(•) 

100.7 

85.0 

8.4 

838.84 

(*) 

(•) 

« 

(*) 

^6 

c> 

(*) 

90.6 

8 

870.55 

(*) 

(•) 

C) 

(♦) 

64.2 

11.8 

2.8 

20.18 

n 

/*) 

•) 

(•) 

1. 

/* 
is.  8 

^148 

<*{ 

<•) 

n 

<*) 

•) 

c 

r 

» 

• 

n 

27.0 

181.08 

(*) 

(•) 

(*) 

}38.74 

« 

r 

(*) 

(•) 

<*) 

S 

288 

50.6 

&2 

2.275.17 

« 

?l 

13.01 

83.6 

6 

888.K 

^ 

% 

«5 

ritn 

£^4 

87 

a. 

(*) 

1.220.01 

210 

37.8 

8.7 

876.51 
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Li$t  i^hwrgm  and  aootM  ikat  mrrhed  a#  St.  Xo«l«  dnHiv  <^  y«M*  188B— Continiied. 


BfMdtii. 


GroM 


Ironaides  Ho.  4.  ... 
Jennie  VloimrM. 
J6Mle 


JeadefioireTB  ... 

J.  M.  Norton 

John  Bailey 

JohnBoyo. 

John  Caldirdl... 
John  GroMon.... 
John  Hoffo  Ha  S. 
Jodo 


Joaie 

J.  Wnltim.  Koa  889, 41i|i  44%  48l\  447. 4M^  M^  614, 61B 
Keolnik  Ivokl. ••>•••.......•.....<••.•••.. •■.•...«• 

KhediTe 

La  Bell* 

LaSalla ; 

Leila 


Little  Dan. 
Loniaii 
Lnla. 
Loak 


Hack 

Maggie  Monka.... 

MaryMonka 

Martin  Michael... 

Mattle  Belle 

McConnlokNa8 

MetropoUa 

Midland 

MUton. 


Monongahela 

NeUie"pi«k'Ii;7.1'!II"!!.\"II"-Il"I"!.*l".'!'.".".I 
Ke  w  St.  Lonia  Sand  Oompany  Koa  i-to  9,  iadnatre. 

New  York 

Occident 

Oetrioh 

Pern 


Phllo 

PllceKe.8..... 
PohvStar.... 
P.B.Boh]en.. 
P.&D.NalO. 
Bachel 


Rover  Ko.  1. 
BoTor  Ha2. 
Both 


&C.  Baker 

SooCt 

SterUng 

BtJamea 

St.  LooiaandHiaaiaaipptYaUey  TzaaaportatiflnCompany- 
No.  18 


N&19. 
NcM. 
No.  81. 
N&23. 
No.  93. 
No.2«. 
No.  25 
Naa6. 
No.  87. 
No.  28. 
Na80. 
No.  82. 
No.  33. 
No.  84. 
No.  85. 
No.  86. 
No.  87. 
No.  88. 
No.  39. 
No.  40. 
No.  41. 
No.  42. 
No.  43. 
No.  45. 


180.8 


? 


208.4 

211.5 

201.2 

200.6 

200.5 

200 

200.5 

201.4 

203.5 

200.6 

201 

225.6 

224.6 

227 

225.6 

225.6 

225.6 

227 

229 

230 

220 

226 

226 

226 

210 


*  Not  known. 


8 


(•) 


4.1 


6.4 


8.5 


n 


7.9 


(*) 


0i9 


n 


8 


(*). 


C) 


6.4 


414. 6» 

18&79 
668.71 
(*) 

78.11 

?j 


L 

? 

448.69 
448.68 
118.07 


i; 


1,271.75- 
1,849.65 
1,011.I» 
1,002.40 
9,015.01 
980.62 
1,018.84 
2,020.60 
1, 060. 79 
1, 038. 47 
1,021.19 
l;  126. 85 
1,130.69 
1,171. to 
1,135.15 
1. 12  >.  63 

1,  im.  -A 

1,193.11 
1, 197.  31 
1,201.29 
1,110.48 
1,211.79 
1. 192. 14 
1, 164. 03 
1,287.81 
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IM  of  iarget  amd  9paw8  that  arrived  at  St  LawU  dmrh^  Iks  jfstur  1888.--Ooiitiiiaed. 


Hain«b 


No.  46.. 
iro.47.. 
No.  48., 
No.  SO.. 
No.  52.. 
No.  58.. 
No.  57.. 
No.  68.. 
No  58.. 
No.80.. 
N6.81.. 
No.  82.. 
No.  68.. 
No.  84.. 
Na85.. 
No.  68.. 
Na87.. 
No.68.. 
Na70.. 
No.  72.. 
No.  74.. 
No.  75.. 
No.  78.. 
No.  77.. 
No.  78  . 
No.  79.. 
No.80.. 
No.  81.. 
No.  82.. 
No.  83.. 
No.  84.. 
No.  85.. 
Na86.. 
No.  87.. 
No.  88.. 
No.  88.. 
NaOO.. 
NaOl.. 
No.  02.. 
No.  93,. 
No.  94.. 
No.  96.. 
No.  98.. 
No.  97.. 
Na98.. 
No.  08.. 
No.  100. 


8WM 

Swan 

Upon 

Tjf8.No.l 

T7.aNo.2 

tJ.S.No.8 

TT.S.No.4.....^ 

U.S.No.5 ..... 

U.S.No.8 

IT.  &  No.  87 

Virgiiiift 

V.  w.  Flowerroe 

W.H.  Brown's  Bona.  Nos.  88, 24, 82, 84, 85^ 27, 80, 87. 88» 41, 42^ 

43.44.45 

W.  H.  Brown*8  h'ont*  ioowb,  182  in  all,  known  by  nnmbors.. 

W.  J.  BrookbttDk 

William  Gordon 

William  J.  Lamp,  Nal  to  14,  Inolnatre 

William  Towlo.f. 

Wood * 

Yantlo 


Length. 


2U, 


226.8 
210. 


208. 


22S. 

225. 

820.4 

220.4 

S21.7 

222L1 

220.8 

219.8 


225. 
228. 


Bnadth. 


227. 
226. 
226.8 


226.6 


227.7 
226.6 
226. 


226.4 
6 


226. 

227.7 

216.7 

202.7 

216.8 


228.4 

227.7 

225.5 

23a4 

226. 

22a6 

C) 

n 
(*) 
(•) 

C) 

n 
(•) 

£1 

900. 

(J) 

B7.7 


?i 


86.4 

87. 
86. 

40. 
86. 

40.6 

86. 
88.8 

86.8 

82. 

82. 

84.6 

84.8 

84.6 

84.7 

86.8 

86.8 

86.8 

86.6 

866 

86. 

86.8 

86.4 

86. 

86.8 

86. 

86.2 

86L 

86L 

86L 

86. 

86. 

86. 

86.6 

86.4 

86.4 

86L 

85. 


Depth. 


a 
& 

6.6 

&2 

6. 

7.6 

7.6 

6.7 

7.7 

7.7 

7.5 

7.5 

7.6 

7.4 

6.8 

6.2 

6.6 

6.8 

6.6 

6.6 

6.7 

6.4 

6.6 

6.8 

6.8 

6.8 

6.8 

6.8 

6L6 

6.6 

6.7 

6L6 

6.6 

a2 

& 

79 
76 
& 
&2 

a4 

7.8 

7.2 

ai 
a8 
a2 


a6 


(*) 


a2 


?{ 


Oroaa 
tonnag0i 


1,181.28 
1.18a  72 
1, 161. 10 
1,811.66 
1, 177. 15 
1,165.81 
1,24&54 
1,24a  54 
1, 107. 89 

1.  nasi 

1,154.09 
1. 121. 63 
1,008.68 
1,09a  62 
1,09a  68 
1,107.89 
1,146  06 
1,183.53 
1,164.15 
1,171.00 
1, 101. 77 
1. 137. 10 
l,lia47 
1,123.93 
1,151.06 
1,163.78 
1,144.18 
1,  lia  74 
1,101.11 
l,10a29 
1,101.63 
1,102.46 
1,127.97 
1,123.99 
1,202.28 
1, 174. 62 
1,079.81 

908.98 
1,154.48 
l,2ia7B 
1,221.57 
1,220.91 
l,220.a0 
1,186,64 
1,237.12 
1,141.86 
1,274.81 
28.64 

l]a88 

(*) 

<!> 
(♦( 

! 


£ 


1,262.01 

848.16 
12a  10 


*  Not  known. 
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Y3. 

mPROVEMENT  OP  GASCONADE  RIVEB,  MISSOURI. 

The  improvement  of  this  stream  has  consisted  in  the  removal  of  ob- 
stractioDS  to  Davigation  in  the  shape  of  leaning  timber,  snags,  stamps, 
etc.,  and  the  coDStmctioo  of  low  wing-dams,  to  flaoilitate  the  passage  of 
boats  over  the  shoals  daring  low  water. 

The  work  was  began  in  1880,  and  has  been  continaed,  when  funds 
were  available,  ap  to  the  present  time. 

A  personal  inspection  of  this  stream  was  made  in  April  and  it  was 
foand  that  the  river  was  obstructed  by  snags  and  rocks,  and  the  banks 
Were  encumbered  with  overhanging  trees  at  numerous  points.  The 
dams  and  training-walls  previoosly  built  at  Bound  Island  and  Bock's 
Bar  were  found  to  be  in  good  condition  and  accomplishing  the  results 
expected. 

It  was  decided  to  confine  the  present  season's  work  to  removing  the 
obstructions  and  leaning  timber,  and  for  that  purpose  the  steamer  Pin 
Oak  was  chartered  at  $32.50  per  day  and  work  was  commenced  on 
April  15  and  continued  until  May  31,  when  It  was  completed. 

The  amount  of  work  done  was  as  follows : 

Namber  of  sniigBy  stamps,  etc.,  removed  from  channel... 384 

Komber  of  trees  cat  down 401 

Nnmber  of  overhanffinff  limbs  cat  off :...  141 

Kamber  of  trees  eiraled 45 

Number  of  rack-heaps  femoyed 3 

Kamber  of  miles  of  river  improved 78 

For  details  of  this  work  I  would  refer  to  the  report  of  my  assistant, 
Mr.  J.  W.  Beaman,  which  is  forwarded  herewith. 

The  work  has  been  of  great  benefit  to  the  navigation  of  the  river, 
•especially  to  the  rafting  interests  which  are  quite  large,  and  the  river  is 
now  in  fairly  good  navigable  condition  from  its  mouth  to  Arlington. 

With  the  amount  recommended  to  be  appropriated  for  the  fiscal  year 
ending  June  30,  1891,  It  is  proposed  to  continue  the  removal  of  ob- 
Btructions  and  to  continue  closing  the  side  chutes,  in  order  to  concentrate 
the  water  in  the  main  channel  of  the  river. 

The  estimated  cost  of  this  improvement  was  $50,000,  and  the  former 
appropriations  are : 

By  act  of— 

Jane  14,  1880 $5,000 

MarohS,  1S61 ! 10,000 

Aagast2,  1882    10,000 

Jaly5,  1884 5,000 

AagastS,  1886 7,600 

▲agastll,  1888 5,000 

Money  statement. 

July  1, 1888,  amount  available 161.97 

Amount  appropriated  by  act  of  Aagast  11, 1888 5,000.00 

5, 061.  vr 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1888 2,498.06 

Julyl,  1889.  balance  available 2,563.91 


\ 


Amoun  t  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
Submittedinoompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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BXPORT  OV  MR.  J.  W.  BBAMAN.  AB8ISTAKT  SNGIHSBB. 

JBFTBBSOir  CiTT,  Mo.«  Jime  30«  1889. 

Major  :  I  haye  the  honor  to  make  the  following  report  apon  the  improTement  of 
the  Gasoonade  Birer,  Miesonri,  for  the  year  ending  Jane  30^  1889. 

During  the  fiscal  year  now  closing  no  work  of  any  kind  in  the  improTement  of  Gaa- 
conade  Biver  was  done  preyions  to  the  15th  of  April,  1889. 

Upon  April  15  and  16  an  examination  of  the  river  was  made  nnder  your  own  imoM- 
diate  supervision  and  direction. 

The  steamer  Pin  Oak,  which  had  preyionsly  been  chartered  for  rirer  improvement 
work,  was  atilized  in  this  examination. 

The  river  was  found  to  be  obstructed  by  snags  uid  rocks,  and  the  banks  were  en- 
oumbered  with  overhanging  trees  at  numerous  points. 

The  works  of  contraction  at  Bound  Island  and  Bock's  Bar,  constructed  in  the  fall  of 
1887,  were  found  to  be  in  good  condition  and  doing  the  work  for  which  they  wera 
designed. 

The  examination  covered  46  miles  of  river,  £rom  the  mouth  to  Pointers  Cre^. 

The  work  of  removal  of  channel  obstructions  and  overhuiging  trees  firom  the  river 
banks  commenced  April  15  and  closed  May  31.    During  this  time  the  following  woric 
done: 


Snags,  stumps,  and  trees  removed *. 884^ 

Trees  felled •. 401 

Overhanginff  limbs  cut  off ' 141 

Trees  ffizdled 45 

Back-neaps  removed Z 

Miles  of  rivor  improved 78 

The  river  was  thereby  put  in  excellent  condition  for  steam-boat  navigation  when, 
ever  the  stage  of  water  wul  admit  of  the  passage  over  the  shoals. 

In  the  above  work  the  steamer  Fin  (kUe,  belonging  to  the  Hermann  Ferry  and 
Packet  Company,  of  Hermann,  Mo. ,  was  employed .  The  steamer  was  fitted  with  steam« 
capstan  and  her  light  drausrht,  12  inches,  rendered  her  especially  desirable  for  the 
service  in  which  she  was  used.  The  officers  and  working  force  consiBted  of  Captain 
August  Wohlt,  acting  master,  a  time-keeper,  engineer,  .fireman,  cook,  waiter,  and  six 
laTOrers.  Credit  is  due  Captain  Wohlt  for  the  intelligent  and  efficient  service 
rendered. 

It  is  to  be  hoped  that  in  the  future  more  Uberal  appropriations  of  money  may  be 
made  for  the  improvement  of  the  river,  both  for  snagging  operations  and  for  the  con* 
struction  of  contraction  works  at  the  shoals. 

The  works  at  Bound  Island  and  Bock's  Bar,  constructed  in  the  fall  of  1887,  hava 
accomplished  the  object  for  which  they  were  designed. 

Shoals  71,  59,  57,  53,  and  49  should  have  similar  works  constructed  in  the  order 
named. 

The  dam  at  Prior's  Mill  should  be  raised  about  3  feet  and  there  may  be  need  of  eon* 
traction  works  at  Turnpike  Ford.  This  can  be  determined  after  the  construction  af 
the  dam  at  shoal  No.  71. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

'     .  J.  W.  BSAHAN, 

A»8i$iani  Sngii 

MiJ.  A.  M.  MiLLBR, 

C!orp9  of  Engineers,  U.S.A. 
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OOMXERGIAL  STATISTICS. 


ArtidM. 


SUpmcDtB  doini  th^  ztm : 

Wheftt 

Ck)icii>«-«  ••■---•••-••••.  • 

Bsrlfly 

Orta.. 

5»y 

Horn 

Tooaooo 

Wamvt  iumto 

Yellow-pina  lumber. . . . . 

Hallway  tie* 

Cord  wood 

General  mexoliaadiaa ... 


Totala 


Sklnmaota  up  the  rlTer  t 

Pine  lumber 

Hoar : 

Salt 

Kaila 

Bran  and  ihlpetoff. . . 

Fann  maebinery 

fleneral  merobandtie 


Totala 


Tear  ending  Jane  80, 1888. 


Qoantity. 


67,S1S  boahela 

126boahela... 

64baahelB.... 


116  bales. 
186  head. 


6.M0feet 

1,1100.000  foet. 

600,000 

•17i  corda ... 
88  tone 


U60feet.. 
181  aaoka  . 
fiObanela. 
66kega... 


8.8  toni . 


Valne. 


046,700.60 
02.50 
32.40 


U6.00 
1.687.60 


824.00 

12,000.00 

100,666.07 

1.886.00 

714.00 


888^607. 67 


46.00 
490.80 

87.86 
166.00 


866.00 
1,168.88 

8,26L40 


Tear  eodinc  Jane  80, 1888. 


Qoaatity. 


74,222|bo8heU 

4l3ba8bel8 

387| boahela  ... 
07|DQahela 


820  head.... 
6  hogsheads. 

Scases 

28,681  feet.. 
650,000  feet . 

200,000 

608|oorda.. 


18.428  feet 

289  aaoka 

284  barrels 

74  kegs 

18^300  ponada.. 


Yalae. 


163, 088. 19 
144.66 

238.60 
28.68 


8,090.0» 
800.00 
804. 0» 

1,143.64 

7, 16a  00 

60,000.00^ 

806.26^ 

1.066.61 


183,86l.81t 


688. 84- 
646.20 
410.10 
148.  MK- 
116.80 
2,430.00 
6.043.46- 


10, 284.  d^- 


TotftlTalaeofcommeroeofriyer,  1888 1230,869.07 

Total  valaeofoommerceofriver,  1889 144,24&70' 


LUt  of  9team-power  hoaU  emgaged  in  oommerce  on  Ga$conade  Biver  during  the  year  endinf- 

Juno  30,  1889. 


XTame. 

Length. 

Breadth. 

Depth. 

Gross 
tonnage. 

TlnOak 

JWC. 
06 
86.6 

17.6 
24 

FttL 
2.2 
8 

43.06^ 

Boval 

44. 8t. 

^nr^VB...*.. .-•..>••••.•......•.•.■■...«■.•.....■...■••....... 

Y4- 

IMPROVEMENT  OF  OSAQE  RIVER,  BUSSOURI. 

The  project  for  the  improvement  of  this  stream  has  consisted  in  the- 
removal  of  obstmctions  to  navigation  such  as  snags  and  leaning  tim- 
ber, the  dredging  of  channels  through  shoal  places,  and  the  construc- 
tion of  cross  and  wing  dams  to  concentrate  the  water  over  shoal  places. 

Work  was  begun  on  this  improvement  on  Jul3'  26,  and  consisted  in 
the  extension  and  repair  of  dam  and  training-wall  at  Hoskins  Shoal, 
in  repairing  dam  at  Moore's  Flat,  and  in  removing  obstructions  from  66 
miles  of  the  river.  The  work  was  continued  in  the  fall  until  November 
7,  when  the  working  party  was  disbanded  and  the  plant  and  tools 
stored  at  Hermann. 

The  amount  of  work  done  was  as  follows :  At  Hoskins  Shoal  1,126 
lineal  feet  of  cross-dam  and  training-wall  were  repaired  by  raising  the 
crest  2  feet  above  the  lowest  point  of  the  dam  previous  to  repair ;  110 
feet  of  new  dam  was  built,  and  the  bank  was  protected  for  a  distance^ 
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of  104  feet  above  and  below  dam ;  667  cabic  yards  of  rock  were  used 
in  this  work. 

At  Moore's  Flat  26  cubic  yards  of  riprap  was  taken  from  the  old 
works  and  placed  npon  the  cross* wall  where  it  was  lowest 

The  obstructions  removed  were  as  follows : 

Bnags  palled 89 

Trees  felled 29 

Rocks  removed  from  channel , 53 

Miles  of  river  improved «...  60 

The  details  of  the  work  are  given  in  the  report  of  Mr.  J.  W.  Beaman, 
assistant  engineer,  forwarded  herewith. 

The  readings  of  the  gaage  at  Tuscumbia  were  kept  up  during  the  year. 

This  work  has  been  of  great  benefit  to  the  navigation  of  the  river, 
rendering  it  safer  and  also  enabling  steamers  to  navigate  at  a  lower 
«tage  of  water  than  formerly. 

With  the  funds  available  and  the  amount  asked  for  fiscal  year  ending 
June  30, 1891,  it  is  proposed  to  continue  the  removal  of  snags,  etc,  and 
to  raise  and  repair  the  wing-dams  already  bnilt,  and  if  necessary,  put 
in  some  new  ones. 

The  former  appropriations  are :    - 

By  act  of— 

March  3, 1871 t^,000 

June  10,1875 25,000 

M«rch3,1873 «5,000 

June23,1874 25,000 

Jane  18, 1878 20.000 

March  3, 1879 20,000 

June  14, 1880 30,000 

March  3, 1881 20,000 

Angnst6,1886 10,000 

Aaj5n8tll,ie88.; 6,000 

Money  statement 

July  1, 1888,  amount  available |4, 165. 48 

JLmount  appropriated  by  act  of  August  11, 1888 6,000.00 

9,166.48 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1886 •4,24a52 

■July  1,1889,  outstanding  liabilities 401.60 

4,660.02 

July  1, 1889,  balance  available 4,605.46 

4  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.<     harbor  acts  of  1866  and  1867. 


KBPOBT  OV  MR.  J.  W.   BBAMAN,  ASSISTANT  BNOINIEBR. 

Jepfbbson  City,  Mo.,  June  30,  1889. 

Major  :  I  have  the  honor  to  make  the  following  report  upon  the  improvement  of 
the  Osage  River,  Missonri. 

In  accordance  with  verbal  instructions,  preparations  were  made  to  begin  work 
early  in  July  at  Uoskins  Shoal,  distant  from  the  mouth  of  the  Osage  River  43  miles. 

July  5,  6,  and  7  were  occupied  in  a  preliminary  examination  at  and  in  the  im- 
mediate vicinity  of  the  above  shoal.  Between  July  7  and  23  aU  necessary  plant  was 
repaired  or  obtained  by  purchase  and  transferred  to  the  mouth  of  the  river  below 
Osage  City. 
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July  24  A  fimftll  piitf  ty  was  organized,  and  on  the  same  day  camp  was  broken  np  and 
a  start  np  the  river  was  made.  The  party  poling  the  plant,  consistinfir  of  an  open 
dat-boat  and  two  small  qnarter-boats,  carrying  tents,  tools,  etc.,  to  the  month  of  the 
Maries  River,  5  miles  in  six  hours,  made  too  slow  progress.  At  this  point  the  steamer 
Murihut  took  the  plaut  in  tow  and  on  the  evening  of  July  ^  after  iM  hours  towing 
we  arrived  at  the  head  of  Hoskins  Shoal. 

The  work  of  repairing  the  cross-dam  at  this  point  was  commenced  July  26,  and 
ended  October  10.    During  this  time  the  following  work  was  done : 

At  the  head  of  Hoskins  Shoal : 

Linear  feet  of  cross-dam  repaired 750 

Linear  feet  of  training-wail  repaired 376 

Cubic  yftrds  riprap  deposited  on  oroMS-wall 406 

Cubic  yards  riprap  deposited  on  training-wall 60 

Near  the  foot  of  Hoskms  Shoal : 

Linear  feet  of  riprap  stone  dam  built 110 

Linear  feetof  bank  above  and  below  dam  protected 104 

Cubic  yards  of  stone  deposited  in  dam  and  on  bank 192 

BeoapUulaUon, 

Linear  feet  of  old  works  repaired 1, 126 

Linear  feet  of  new  works  built 214 

Linear  feet  of  old  audnew  work 1,440 

Cubic  yards  of  rock  used J 667 

The  repair  of  cro8s>dam  and  training-wall  consisted  in  raising  their  crests  to  a  level 
about  2  feet  above  the  lowest  point  of  the  dam  previous  to  repair.  The  dam  as  re- 
paired is  about  16  feet  wide  at  base,  6  feet  wide  at  crest,  and  about  4  feet  high  above 
the  bed  of  the  stream  below  the  dam. 

The  new  dam  is  about  14  feet  wide  at  base,  8  feet  wide  at  crest,  and  3  feet  high 
above  the  lowest  point  of  the  closed  channel-bed. 

The  only  material  used  in  the  repair  of  the  old  works  and  in  the  construction  of 
new  was  riprap  stone. 

The  new  dam  was  built  across  a  side  chute  near  the  foot  of  Hoskins  Island,  on  the 
left  side  of  the  main  channel.  For  several  years  this  chute  has  diverted  a  large  part 
of  the  low- water  flow,  and  has  thus  rendered  the  passage  of  this  shoal  one  of  the  most 
troublesome  to  navigation. 

October  12,  camp  was  moved  to  Moore's  Flat,  and  October  13  was  occupied  in  plao- 
inff  rock  upon  the  cross-dam  at  that  place.  About  25  cubic  ^ards  of  riprap  rock  were 
taSen  from  old  works  and  placed  upon  the  cross- wall  where  it  was  lowest.  This  com- 
pleted the  work  of  repair  of  dams. 

In  addition  to  the  work  of  repair  and  construction  of  dams  at  the  above  points, 
tnags  and  rocks  were  removed  from  the  channel  and  overhanging  trees  were  removea 
from  the  banks,  and  the  river,  as  far  as  snags,  rocks,  and  trees  are  concerned,  wasj[>at 
in  good  navigable  condition  as  far  up  as  Tuscumbia,  the  head  of  low- water  naviga- 
tion. 

Li$l  ofoMrucH&ns  r&maved  between  July  26  and  November  7. 

fioekfl  removed  from  channel 63 

Trees  fslled 29 

Snags,  etc.,  pulled 29 

Trees,  etc.,  cnt  np  and  disposed  of 66 

Miles  of  river  cleared  of  obstructions 60 

The  river  having  been  put  in  good  navigable  condition,  the  plant  was  taken  to 
Lisle  Town  ferry-landing,  5  miles  above  the  mouth  of  the  Oranee  River,  and  all  tools, 
tents,  skiffs,  etc.,  were  stored  in  the  warehouse  and  at  the  dwelling-house  of  Mr. 
William  L.  Huber. 

The  flat-boats,  two  open  and  two  covered,  used  as  quarter-boats,  were  haaled  out 
upon  the  left  bank  of  Maries  River,  200  yards  or  so  above  its  mouth.  They  were 
placed  upon  sills  and,  with  the  crab,  were  put  in  the  best  order  to  resist  the  dangers 
oi  the  winter  and  spring  months.  Mr.  William  L.  Huber,  as  watchman,  was  placed 
in  chaige  ot  all  United  States  property  left  at  Lisl<^  Town. 

On  November  7  field  work  ceased,  and  all  members  of  the  party  except  the  watch- 
man were  discharged. 

Shoals  at  present  troublesome  to  steam-boat  navigation,  and  of  which  particular 
•oomplaint  is  made,  are  below  Tuscnmbia,  and  are  as  follows: 

Berry^;  where  there  are  old  works ;  Kirkman's,  where  there  are  old  works ;  Clark's 
Island,  where  there  are  no  old  works ;  Rice's,  where  there  are  old  works. 
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At  Bolton  Shoal,  about  19  miles  aboye  the  month  of  the  river,  the  training- wall 
near  its  lower  end  hue  been  undermined  and  washed  away  for  a  distance  ofabonl 
100  linear  feet.  There  is  no  complaint  or  canse  of  complaint  at  this  slioal;  still  the 
wall  should  be  repaired  when  conyenient. 

Twenty  thousand  dollars  expended  at  the  aboYC  points  woold  undonbtedly  tempo* 
rarUy  improye  nayigation. 
I  haye  the  honor  to  be,  yery  respectfully,  your  obedient  seryanti 

J.  W.  Bbamah, 
AaiiiUtnt  Bngimter^ 
ICig.  A.  M.  MiLUBB, 

Ck>rp§  ofEnffineer»t  U,  8.  A, 


COMMXBCXAL  BTATimCB. 


tTP  THB  XI72BB. 


Tflsr  esding  Jime  80, 188B: 

Xstlaisrod  nine  of  ■tosm-bosl  oomiaene. 


Tcsr  esding  June  80, 1880: 

Brtjinated  commerceof  rtesmeii  Q^mr^Mmds^ BmXio%t  sad  gfaa> iXs- 
momd 


Floor 
Solt  .. 

KsUt kegs. 

Whit6*pliie  htmber wet. 

Cool bashele. 

Farm  maohinery tons. 

General  merehaiidiao .^ do.. 


Total. 


<|BaBtity. 


1,188 

err 

881^000 

1,800 

87 

1.016 


$78bW8.6» 


40;000.0» 

880. 0» 

1,088.  Of 

l,88L0t 

11,400.08 

720.  oe 

8,700.08 
68,760.08^ 


110^  538.  OS 


Total  yalue  of  commerce  of  riyer,  1888. 
Total  yalae  of  commerce  of  riyer,  1889. 


$083,414.3$ 

683,834.90 


DOWN  THE  BIYEB. 


ArCiolM. 


Tear  ending  Jnne  80, 1888 : 

Bail  way  tiee .- 

Oak,  asD,  elm,  and ayoamore logs feet.. 

WalnntlogB   do... 

BaUmatedYalaeofateam-boateomnieroe 


Total 


Tear  ending  Jnne  80, 1888: 

Railway  tiee 

Oak,  8«h,  elm,  and  iyoamore  loga feet.. 

Walnntloge do... 

Walnut  lumber do... 

Betimated  oommeroe  of  iteamera  fifMMnri  MeoAt,  Benlon  and  Black  Dia- 
mond 


Wheat bnahela. 

Com do.. 

Clover  seed do.. 

Hay bales. 

cases. 

ogs head. 

Cattle do.. 

beep do.. 


Hois. 


1$ 


our sacks. 

Wood oords. 

Barytes tons. 

General  merchandise do.. 

Total 


Qsantity. 


1,000,000 

1,040,000 

100,000 


1,000,000 

1,838,000 

,    86,000 

66,000 


182,163 

4,260 
200 

1,620 
650 

2,650 
620 
450 

1.500 
500 
500 
846 


Value. 


|388k8S8.88 

8,890.00 

2,000.00 

164, 107.  Oi- 


607.760.88 


250,000.00- 

12, 304. 00 

720.00 

2,276.00 

65.000.00 

145,722.40 

1.487.50 

800.00 

&  240. 00 

1,650.00 

80, 600. 00 

7,800.00 

900.00 

8,750.00 

1,250.00 

2,600.00 

42,800.08 

67%  88a  90 
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IM  of  tteam-power  hoaU  mgtuf^d  <«  commerce  an  Ocage  Biver  dwring  the  year  cHding  Jwne 

30,1889. 


XraBA. 

Length. 

Bniidth. 

Depth. 

Gnm 

tonnage. 

IfflBUlB .......,,..,..,....,.,... 

197 
78.6 
02.0 
90.4 

198 

187 
168.1 

28 

14.4 

11 

14.8 

80 

80 

80.6 

FttL 
6 

8.8 
2.4 
8 

4.8 
8 
8.0 

884.08 

18.40 

Dml B. Hurllmt ..........••• 

18.08 

mdfiriok 

8161 

<t«l»ftTftl  lfM4«   ...........r  ...........  T*T---rTTX«.r....r--.r-«- 

171.40 

'fflm   KkHnffO-.^..^  ......    -r....T.TiT.TrT.^rrr*.-T T- 

180L88 

Albfirt8.WiUi0.....^^^....^^^..^...........r...~..JI^^.....T 

188b  80 

Y5. 

preuminabt  exalflnation  of  gband  rtver,  missouri. 

United  States  Engineeb  Office, 

8t.  LouiSj  Mo.j  December  17, 1888. 

Sm :  In  accordance  with  instrnctioDs  contained  in  letter  dated  Office 
of  the  Chief  of  Engineers,  United  States  Army,  Washington,  D.  C, 
Aagnst  28, 1888, 1  have  the  honor  to  make  the  following  report  on  a  pre- 
liminary examination  of  the  Grand  Biver,  Missouri. 

Grand  Biver,  Missouri,  is  a  tributary  of  the  Missouri  Biver,  empty- 
ing into  the  latter  at  a  point  near  the  town  of  Bruuswiok.  It  is  formed 
by  the  junction  of  its  two  forks  near  Utica,  Mo.,  and  from  this  point  to 
its  mouth  is  about  80  miles  by  the  stream.  It  drains  a  large  area,  about 
one-fourth  of  that  portion  of  the  State  of  Missouri  situated  north  of 
the  Missouri  Biver. 

Grand  Biver  was  declared  navigable  as  far  as  Bedford  by  the  Mis- 
souri legislature  on  the  report  of  a  committee  appointed  for  that  pur- 
pose in  1833.  During  the  years  1848  to  1859  several  steam-boats  made 
regular  trips  to  Bedford,  60  miles  above  the  mouth,  occasionally  running 
to  Utica,  20  miles  above  Bedford. 

Three  railroad  bridges  haVe  been  placed  across  the  river  below  Bed- 
ford, closing  the  navigation  to  all  but  very  small  steam-boats.  These 
bridges  are  from  10  to  15  feet  above  the  usual  high-water  stage,  with 
an  average  channel  width  of  125  feet  between  the  piers.  After  the  con- 
struction of  the  bridge  at  Brunswick,  in  1867,  up  to  1869,  a  small  steam- 
ferry  made  regular  trips  in  the  lower  portion  of  the  river,  passing  under 
the  bridge  without  difficulty. 

Information  as  to  the  value  or  amount  of  steara-boat  freight  carried 
above  Brunswick  could  not  be  obtained.  Of  late  years  log-rafting  has 
been  the  only  business  on  the  river,  the  average  yearly  amount  being 
500,000  feet ;  but  even  this  work  is  greatly  obstructed  by  the  piling 
under  the  bridge  at  Brunswick,  which  entirely  closes  the  river  during  its 
low- water  stages. 

The  plan  proposed  by  those  interested  in  the  improvement  of  the 
river  is  to  straighten  as  much  as  possible  its  numerous  bends  between 
Utica  and  Brunswick,  thereby  increasing  the  depth  and  current  of  the 
river,  not  for  the  benefit  of  navigation,  but  with  the  view  of  reclaiming 
a  large  amount  of  waste  land  through  which  it  flows. 

The  only  obstacle  to  the  navigation  of  the  river  from  its  mouth  to 
Brunswick,  a  distance  of  3  miles,  has  been  the  bar  which  formed  nearly 
across  the  river,  just  above  its  mouth,  during  the  high  stages  of  the 
Missouri  Biver.    Since  1875  this  bar  has  remained  in  thesame  position, 
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leaving,  daring  low-irater  stages  of  the  river,  a  depth  less  than  2  feet 
for  the  oatlet  of  the  Grand  Biver. 

This  bar,  however,  began  moving  with  the  break-ap  of  the  ice  in 
1888.  A  strong  oorrent  in  the  Grand  Biver  from  a  continued  spell  of 
high  water  has  washed  most  of  the  bar  into  the  Missonri.  Soundings 
taken  October  11,  with  the  river  1  foot  above  the  standard  low-water 
stage,  show  a  depth  of  7  feet  opposite  Brunswick,  10  feet  and  over  to 
the  mouth,  and  a  depth  of  5  feet  over  the  bar,  with  a  channel  width 
sufficient  for  the  passage  of  Missouri  Biver  steam-boats.  The  removal 
of  six  or  seven  snags  would  clear  the  channel  to  Brunswick. 

An  improvement  work  at  the  mouth  of  the  river  to  maintain  the  pres- 
ent channel  is  not  immediately  necessary,  as  the  conditions  by  which 
the  bar  was  Arst  formed  have  changed.  In  1875  the  channel  of  the  Mis- 
souri Biver  passed  directly  by  and  at  right  angles  to  the  mouth  of  the 
Grand,  causing  a  large  eddy  in  the  latter  river,  which  deposited  the 
bar.  The  channel  of  the  Missouri  at  this  point  is  now  in  the  middle  of 
the  river,  affording  the  Grand  during  its  high  stages  better  chances  of 
washing  out  any  bars  that  may  be  deposited  during  high  water  on  the 
Missouri  Biver. 

In  the  days  of  steam-boating  Brunswick  was  one  of  tibe  largest  ship- 
ping points  on  the  Missouri,  but  the  changes  in  the  channel  of  that  liver 
from  the  year  1860  to  1868  placed  Brunswick  on  the  Grand  Biver,  3 
miles  from  the  Missouri.  From  1867  the  opening  of  the  Wabash  West- 
ern Bailroad,  which  passes  through  Brunswick  (to  1875),  the  year  in 
which  Grand  Biver  was  closed  by  the  bar  at  its  mouth  the  average 
amount  of  tobacco  shipped  yearly  by  river  was  3,500,000  pounds.  In- 
iormation  as  to  other  shipments  could  not  be  obtained,  as  the  records 
have  been  lost. 

The  amount  of  yearly  shipments  in  future  by  the  river,  provided 
boats  are  running  and  maintain  freight  rates  lower  than  the*  railroads, 
was  estimated  by  the  merchants  of  Brunswick  as  follows: 

Poonda. 

Grain  and  flour,  export 6,000,000 

Tobacco,  export 3,000,000 

Stock,  export 3,000,000 

Brick,  export - 3,000,000 

Lumber  and  l<»gB,  import  and  export 3,000,000 

Merchandise,  import 2,600,000 

Coal,  import 2,000,000 

Total 22,500,000 

The  river  may  be  divided  into  two  portions ;  first,  that  below  Bruns- 
wick ;  and  second,  that  portion  between  Utica  and  Brunswick. 

The  river  from  the  mouth  to  Brunswick  at  present  needs  no  work  of 
improvement  to  render  it  navigable  when  the  Missouri  is  navigable, 
except  the  removal  of  snags,  which  can  be  done  by  the  snag-boat  work- 
ing in  the  Missonri  Biver  without  any  material  extra  expense. 

As  to  the  improvement  of  that  portion  of  the  river  between  Utica  and 
Brunswick,  it  is  not  worthy  of  improvement  for  navigable  purposes, 
there  being  no  demand  for  commerce  on  this  portion  of  the  river. 

The  following  joint  resolution  was  passed  by  the  Missouri  Legislature 
in  1887 : 

JOINT  AND  CONCXTRBBNT  BSSOLTJTION  inetmotlDR  oor  Senators  and  reqQMting  our  Bepre- 
senUtlTM  in  Congrees  to  use  all  means  proper  in  their  lej^lfttlve  capacity  to  aecure  an  appropria> 
tion  of  $50,000  for  the  pnrpoae  of  straighleniiiK  Grand  Biver. 

Whereas  there  are  at  least  500,000  acres  of  swamp  lands,  known  as  bottom  lands, 
lying  along  Qrand  Riyer,«in  north  Missouri,  whioh,  by  reason  of  frequent  overflows, 
caused  by  the  tortuous  meanderings  of  said  river,  aie  rendered  comparaiivelj 
worthless  and  uninhablc ;  able  and 
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Whereas  it  is  beliered  from  oaiefiil  estimatea  that,  by  the  judicious  expenditnxe  of 
{60,000.  the  ohaimel  of  said  river  oao  be  so  straightened,  and  reduced  in  length 
one-half  at  least,  if  not  more,  and  it^  fall  be  increased  from  7  inches  to  at  least  15- 
inches  to  the  mile,  and  the  capacity  of  the  river  to  drain  its  water-shed  be  increased 
at  least  fouribid,  and  thereby  practically  reclaim  this  lar^e  body  of  rich  alluvial  land*, 
which  is  unsorpaased  in  fertility  by  the  lands  of  any  poruon  of  the  great  Mississippi 
yaUey^  and  render  it  capable  of  furnishing  homes  for  thousands  of  families,  thusaod* 
ing  to  the  material  wealth  and  resources  of  the  State  and  of  the  nation :  Therefore 
be  it 

Bwolved  ^y  th^  Smaie,  tAs  Botue  of  EeprtHmtaUneB  concurring  therein, 

First.  That  our  Senators  in  Congress  be  instructed,  and  our  Bepresentatives  in  the 
fiftieth  session  of  Congress  be  requested,  to  use  all  means  proper  in  their  legislative 
capacity  to  secure  the  appropriation  of  $50,000  for  the  purpose  of  straightening  and 
improving  Grand  Biver  and  reclaiming  the  swamp  and  bottom  lands  lying  along  said 
river. 

Second.  That  the  secretary  of  state  be  required  to  transmit  to  each  of  our  Senatora 
and  Bepresentatives  in  the  Fiftieth  Congress  a  copy  of  these  resolutions. 

Approved  March  31,  1887. 

At  the  request  of  the  Hon.  G.  H.  Mansar,  member  of  the  House  of 
Bepresentatives  from  the  Second  district  of  Missonri,  I  made  a  per- 
sonal examination  and  investigation  in  reference  to  the  method  of 
straightening  the  upper  portion  of  the  river.  The  soil  through  wbieb 
the  river  meanders  is  a  soft  alluvium,  and  the  very  fact  that  the  course 
of  the  stream  is  now  so  tortuous  is  due  to  its  want  of  tenacity.  If  the 
stream  were  straightened  it  could  not  be  kept  so  without  great  exi>ense^ 
and  would  eventually  lengthen  itself  to  a  slope — probably  the  present 
slope— and  resume  its  curves  and  bends.  Although  it  would  be  of  great 
local  benefit  to  prevent  the  Grand  Biver  from  overflowing  its  banks 
and  thus  reclaim  the  rich  alluv^^l  lands  along  its  bottom,  the  general 
needs  of  commerce  do  not  demand  any  work  on  this  river. 

I  would  therefore,  in  view  of  the  above  facts,  state  that  in  my  opinion 
the  river  is  unworthy  of  improvement  and  a  survey  is  not  necessary, 
Yery  respectfully,  your  obedient  servant, 

A.  M.  MlLLEB, 

Major  y  Carps  ofBngimeen. 
The  Ohibf  of  ENGnnsBBS,  IJ.  S.  A. 


Y  6. 
pbsumnabt  examination  of  st.  louis  harbor,  missouri. 

United  States  Engineer  Office, 

St.  Louisy  Mo,,  December  22, 1888. 

Bm:  In  compliance  with  instructious  contained  in  letter  dated  OfBce 
of  the  Ghief  of  Engineers,  IJ.  8.  Army,  Washington,  D.  0.,  August 
28, 1888, 1  have  the  honor  to  make  the  following  report  on  a  prelim- 
inary examination  of  the  St.  Louis  Harbor: 

The  information  in  the  possession  of  this  office  is  sufficient  without 
the  necessity  of  a  preliminary  examination  or  survey. 

St.  Louis  Harbor  may  be  divided  into  two  parts,  the  upper  and  the 
lower  harbor,  the  line  of  division  being  the  Eads  Bridge. 

The  lower  portion,  included  between  the  river  des  Peres  and  the 
bridge,  is  8  miles  long.  In  this  portion  the  channel  is  good  at  all  stages 
of  water  and  the  landings  easily  accessible  at  all  points. 

The  upper  portion,  included  between  the  bridge  and  the  northern  limits 
of  the  city  of  St.  Louis,  is  about  10  miles  in  length;  of  this  portion  the 
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only  part  to  be  considered,  as  at  present  incloded  in  the  practical  har- 
bor, is  the  reach  between  the  bridge  and  the  Water  Works  at  Bisseli's 
Point,  and  is  3  miles  in  extent 

The  reach  below  the  bridge  may  be  considered  as  completed,  and  re- 
^oiring  no  improvement  either  for  the  purpose  of  fEusilitating  navigation 
or  to  improve'  landing  facilities. 

The  reach  above  the  bridge  and  below  BisselPs  Point  becomes,  at  low 
water,  obstmcted  by  bars  and  shoals  near  the  Illinois  shore,  whidi  in- 
terfere with  landings  on  that  side.  These  landings  are  only  used  by 
ferry-boats,  and  they  are  obliged  on  snch  occasions  to  cha^ige  their 
landing  places  to  suit  the  stage  of  water. 

In  ordesr  to  secure  good  landings  in  this  portion  of  the  harbor  at  low 
stages  it  is  necessary  to  contract  the  width  of  the  river  from  a  point 
opposite  Bissell's  Point  to  a  point  4,500  feet  above  the  bridge,  or  for  a 
distance  of  13,000  feet,  to  a  width  of  2,000  feet. 

The  commerce  of  this  portion  of  the  river  consists  of  what  arrives 
from  the  Missouri  and  Upper  Mississippi  rivers  and  what  crosses  the 
ferries  to  and  from  the  railroad  freight-yards  on  the  Illinois  side,  and  for 
the  year  1887  was  as  follows : 


Birer. 


HlatifltiiipiBiTw above  Si.  Louis. 

Do 

ICinooxl 

miBoli 


Tbtal 


▲rtlolM. 


Hercbandiflo  and  gnlxk. 
liOmber,  ■hioffleo,  etc . . . 
Itoohaaidiee  and  grain. 
do • 


Beoei^tB. 


Tona. 


Brtimated 


182,400  Ha, 606^267.08 

a,48tSl6.98 

87.7D0        068,480.06 
7fi;660        806^668.80 


7«  014, 686. 87 


Tons. 


80^170 


14,680 
7,126 


87«876 


Xetlawtad 


«1, 066^100 


437,406 
818,780 


1,786,256 


Wiggins  Ferry  Company,  between  Venice,  111.,  and  St.  Lonis,  ship- 
ments and  receipts  511,403  tons. 

The  obstmctions  to  navigation  in  the  npper  harbor,  as  before  men- 
tioned, consist  of  the  bars  formed  at  low  water  by  a  too  great  dispersion 
of  the  water  at  this  stage.  By  contracting  the  width  of  the  river  at  low 
water  it  is  probable  that  these  obstmctions  will  be  removed.  The  width  to 
which  the  river  has  been  contracted  in  the  work  of  improvement,  when 
complete,  below  St.  Loais,  has  been  2,500  feet,  and  wherever  this  has 
been  accomplished  it  has  resulted  in  the  removal  of  bars  and  the  ob- 
taining of  a  good  navigable  channel  at  all  stages.  The  width  of  2,000 
feet  for  the  reach  above  the  bridge  woald  seem  better,  in  order  to  prevent 
a  too  great  gorging  of  the  water  at  the  bridge,  which  at  low  water  gives 
a  clear  water-way  of  not  more  than  1,500  feet.  If  it  is  found  that  a 
contraction  to  2,000  feet  is  not  sufficient,  the  additional  contraction  to 
1,500  feet  could  be  addend  afterwards. 

I  would  propose  to  do  this  contraction  work  by  the  same  method 
DOW  employed  on  the  Mississippi  Biver  below  St.  Louis,  and  which  has 
succeeded  at  the  locality  known  as  '^  Horsetail,"  that  is,  by  building 
out  irom  the  shore  permeable  pile  and  brush  hurdles  to  the  proposed 
line  of  contraction,  placing  the  hurdles  a  distance  of  1,000  feet  apart; 
this  for  a  total  distance  of  13,000  feet  would  require  fourteen  hurdles 
whose  total  length  would  be  19,800  feet  at  a  cost,  estimated  from  actual 
work  done  in  this  locality,  of  $8.35  per  linear  foot,  which  would 
amount  to  $165,330;  adding  10  per  cent,  for  engineering,  contingencies, 
etc.,  the  total  cost  will  be  $181,863. 
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The  city  of  St  Louis  has  at  present  a  population  of  500,000  and  is 
steadily  advancing  in  manafactures  and  commerce;  it  is  therefore  not 
probable  that  the  demands  of  commerce  for  this  improvement  will  ever 
be  less  in  fatare  than  at  present.  I  am  therefore  of  the  opinion  that 
the  harbor  of  St.  Loais  is  worthy  of  improvement,  and  woald  recom- 
mend that  an  appropriation  of  $182,000  be  made  for  that  purpose.  I 
would  also  recommend  that  if  an  appropriation  be  made,  it  be  made  in 
one  entire  sum,  enough  for  the  completion  of  the  work,  as  otherwise 
the  work  would  cost  much  more  than  the  above  estimate. 

A  tracing  of  a  recent  survey  of  the  upper  harbor,  with  proiX)eed 
wcfrkB  outlined  thereon,  is  forwarded  herewith. 
Very  respectftilly^  your  obedient  servant,  * 

A.  M.  MiLIiEB, 

MigoTy  Corps  of  Engineen. 
The  Ohusp  of  ENamxBBS,  IJ.  S.  A. 


Y7. 


PBELDflNABT  EXAMINATION  OF  MISSOURI  RIVEB  AT  MIAMI,  MISSOURI. 

XTnitei)  States  Enoineer  Office, 

8U  Louis,  Mo.,  December  19,  1888. 

Sir:  In  accordance  with  instructions  contained  in  letter  dated 
Office  of  the  Uhief  of  Engineers,  U.  S.  Army,  Washington,  D.  G«, 
August  28, 1888,  I  have  the  honor  to  make  the  following  report  on  a 
preliminary  examination  of  the  Missouri  Eiver  at  Miami. 

The  town  of  Miami,  with  a  population  of  800,  is  situated  on  a  bluff 
on  the  right  bank  of  the  Missouri  Biver,  267  miles  above  its  mouth. 

The  only  outlet  at  present  for  its  commerce  is  by  the  river  to  De 
Witt,  a  station  on  the  Wabash  Western  Railroad,  4^  miles  below  Miami,* 
on  the  left  bank  of  the  river.  The  mail  route  is  via  Miami  Junction, 
a  station  on  the  same  railroad  2  miles  across  the  bottom-land  from 

All  of  the  fireight  between  Miami  and  De  Witt  since  January,  1877| 
has  been  carried  by  the  steam  ferry  Mattie  Lee^  of  100  tons  burden, 
drawing  3  feet  when  loaded. 

The  amount  handled  is  given  in  the  following  table : 

Ihm  MUmU  to  De  Witt. 


enfai 

Apples. 

sSok 

MlaMllHieoiM  pMkiisfM 
U88  to  September  80. 

eiain 

Stoek 


Total 


Weight 


16.048,820 


Powndt. 

7,074,000 

186,886 

2i,000 

886 

044,000 

41,800 

40,830 

r) 

8,800,000 

78,000 

626,000 

27,800 

80.000 

(*) 

Value. 


710 


•  The  ralne  of  tl^e^  0}U]pl»e|ili  0(kM4  90^  l^  liaccrUined, 
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flfMMrol  m&NAMMufinm  Be  Witt  to  MamL 


1887 

1888  to  September  M. 


Total 8,845^808      |Sn,IM 


The  purpose  of  an  <<  appropriation  for  Miami,"  as  giyen  in  the  peti- 
tion signed  by  one  hnndied  and  seventy  of  the  eitizens  and  adjacent 
land-owners,  and  presented  towards  the  close  of  1887  to  the  Hon.  J.  T. 
Heard,  M.  O.,  was  for  Government  aid  in  protecting  their  caving  land. 

The  shore-Une,  as  given  by  the  sorveys  of  the  Missouri  Biver  in  1878, 
in  1882,  and  by  the  present  examination,  shows  a  caving  bank  for  a 
distance  of  16,000  feet  below  Miami,  representing  a  loss  of  192  acres 
since  the  survey  of  1878.  The  caving  was  greatest  in  the  years  1881 
and  1883,  during  the  extreme  high-water  periods.  At  the  upper  end  of 
the'  caving  bank  the  shore-line  has  receded  a  distance  of  1,000  feet,  but 
this  part  of  the  bend  has  deepened  to  such  an  extent  that  a  bar  has 
now  formed  along  the  shore,  throwing  the  low- water  channel  to  the  bar 
on  the  other  side  of  the  river,  returning  into  the  lower  portion  of  the 
bend,  where  the  bank  for  a  distance  of  3,000  feet  has  receded  an  aver- 
age of  800  feet  since  the  survey  of  1882. 

The  bank  opposite  Miami  has  also  caved  very  rapidly  since  1881,  the 
shoreline  receding  1,200  feet,  a  loss  of  161  acres  in  a  length  of  9,000 
feet  in  which  the  caving  occurred.  The  largest  loss  at  tliis  point  was 
during  the  high  water  of  1881.  Since  then  the  loss  each  year  has  been 
about  the  same. 


Lo88  below  Miami • 198 

Loss  opposite  Miami • 161 

Total 353 

This  land  was  worth  from  ^15  per  acre  for  the  unimproved  to  $40  per 
acre  for  the  improved,  or  an  average  of  $30  per  acre,  as  most  of  it  was 
improved,  which  represents  a  loss  of  $10,590. 

Previous  to  1881  the  width  of  the  river  at  Miami  was  1,200  feet,  but 
the  continued  caving  of  the  bank  opposite  has  increased  its  width  to 
2,400  feet,  resulting  &i  the  formation  of  a  large  middle  bar.  For  a  num- 
ber of  years  the  channel  has  been  on  the  right  bank,  the  Miami  side  of 
the  river,  but  the  crossing  firom  the  left  bank  has  been  gradually  work- 
ing lower  down,  until  the  present  low- water  channel  crosses  just  above 
this  middle  bar  into  the  lower  landing  at  Miami. 

An  improvement  work  at  this  locality  id  needed  to  hold  the  channel 
to  the  Miami  side  of  the  river,  for  the  changes  liable  to  occur  after  a 
few  stages,  of  high  water  will  pro.bably  shift  the  channel  to  such  an  ex- 
tent as  to  leave  Miami  without  a  low- water  steam -boat  hmding. 

The  river  and  harbor  act  of  August  11, 1888,  provides  as  CdUows  : 

Improving  Miasomi  Biver  ftom  mouth  to  Fort  Benton:  Continuing  improvement, 
one  miUion  doUars,  to  be  expended  under  the  direction  of  the  Secretary  of  War,  in 
accordance  with  the  plans,  specifications,  and  recommendations  of  the  Missouri  River 
Commission,  except  as  hereinafter  modified. 

Out  of  the  above  sum  the  foUowing  amounts  shall  be  applied  to  the  puipoaes  here- 
inafter specified,  namely,  *  •  •  that  the  sum  of  twenty-five  thousand  dollaiBy  or 
so  much  thereof  as  may  be  necessary,  shall  be  expended  on  said  rirer  at  or  near 
Miami,  Miasouxi. 
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From  this  it  appears  that  an  appropriation  for  the  improvement  of 
the  Missouri  Biver  at  Miami  has  alrc^y  been  made,  and  its  expendi- 
ture is  placed  by  law  under  the  supervision  of  the  Missouri  Biver  Oom- 
missioUy  and  that  a  report  as  to  whether  the  locality  is  worthy  of  im- 
provement is  superfluous,  as  the  question  has  been  already  decided  by 
Congress. 

I  view  of  the  above,  I  would  respectfully  recomtnend  that  the  matter 
be  referred  to  the  Missouri  Biver  Commission. 
Very  respectfully,  your  obedient  servant, 

A.  M.  MiLLBB, 

Major  J  Carps  of  Sngineert. 
The  Chief  of  BNannsEBS,  U.  S.  A. 


APPENDIX  Z. 


IMPBOVEMENT  OF  THE  MISSISSIPPI  RIVER  BETWEEN  THE  DES  MOINES 
RAPIDS  AND  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 


MBFOUT  OF  CAPTAIN  B,  H.  JRUFFNER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889,  WITH 
OTHER  DOCUMENTS  RELAIING  TO  THE  WORK. 


IMPROVEMENT. 

1.  Mississippi  River,  between  the  Des  Moines  Rapida  and  the  month  of  the  Illinois 

River. 

EXAMINATION. 
2.  Clarksville  Harbor,  Missonri. 


Zi. 

improvement  of  mississippi  river,  between  the  des  moines 
rapids  and  the  mouth  of  the  illinois  river. 

United  States  Enqineer  Office, 

Quincy,  III,  July  9,  1889. 

Sib:  1  have  the  honor  to  render  the  following  as  my  anuaal  report 
in  the  **  Improvement  of  the  Mississippi  River  between  the  Des  Moines 
Bapids  and  the  month  of  the  Illinois  Biver,''  for  the  year  ending  Jane 
30,1889. 

At  the  beginning  of  the  year  the  balance  on  hand  was  only  $327.05, 
and  nothing  was  done  therefore  until  after  the  organization  under  tbe 
provisions  of  the  act  of  1888.  Upon  the  day  after  notification  was  re- 
ceived by  me  that  the  river  and  harbor  bill  was  a  law,  I  made  a  general 
report,  outlining  a  method  of  "  repairing  the  washouts  in  the  Suy 
Island  levee,  and  strengthening  the  levee  where  it  crossed  Snicarte 
Slough  and  other  sloughs,"  for  which  purpose  $50,000  had  been  allotted 
in  the  bill.  Advertisements  were  issued  September  3  for  bids  for  this 
work,  and  the  bids  were  opened  October  3,  1888.  The  abstract  of  bids 
follows.  The  contract  was  awarded  to  Price  &  King,  of  Topeka,  Kans., 
for  the  whole  work,  at  10.9  cents  per  cubic  yard. 
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AhBiraet  of  Kdt  opmed  hy  Capt  E,  H.  Eujfner,  Corps  of  Engineers,  on  October  3, 1888, 
in  response  to  his  advertisement  of  September  3, 1888, /or  *  improving  and  strengmening 
Sny  Island  Levee  where  it  crosses  l^noarte  Slough  and  other  sloughs,  and  in  repowimg 
inaehouxe  tm  said  levee," 
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W.  H.BafteEy,  Fittsfleld,  lU. 
Jamea  B.  BUse.  Jamea  alg- 
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*Beeae  H.  Price»  Patrick  H. 

King,  Topeka,  Kaoa. 
W.  Ovorton  Winaton,  Min- 

neapolia,  lOmi. 
Jamea  J.  Steen,   St.  Paul, 

Hifin. 
Zaohariah  Fielder,  Harndbal, 
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HL 
Sdward  H.  Bothwell,  Stap-' 
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Fmni   Bamlnick  Conatroo- 
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ICo. 
§Frani  Bambrick  Conatrao- 

tion  Company,  St.  Lonia, 

Ko. 
W.  P.Cochran,New  Canton, 

HI. 
W.  Wilson,  HaUa,  HI. 
Jamea  W.  Sommera,  Keoknk, 

Iowa. 
Ford  F.  Wilkinaon,  Keoknk, 

Iowa. 
Bodkin  it  MoGanghey,  Qnin- 
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*  Wni  oonatmet  whole  thing  at  10. 9  centa. 
t  At  all  pointa  below  Looiaiana,  25  centa. 


tirregnlar  gnarantlea. 

$  For  all  other  work,  17  centa. 


The  contractors  began  work  promptly  in  October  with  a  small  force, 
and  abont  as  soon  as  the  surveys  were  ready.  They  worked  all  winter, 
which  proved  to  be  exceptionally  open  and  favorable  for  them.  But  they 
were  not  able  to  complete  the  contract  in  time — ^April  1 — and  an  exten- 
sion to  June  1  was  granted  them.  Fortunately  for  the  interest  of  all 
concerned  there  was  no  high  water  in  the  river  in  the  spring,  and  the 
repairs  of  the  washouts  was  not  interfered  with  as  would  have  been  the 
case  in  nine  years  out  of  ten  past.  The  following  is  the  list  of  localities 
where  work  was  done,  the  amount,  and  cost: 
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LooOSty. 


OnbtoywAs. 


Wamilhal  Bridga,OTtt]iml... 

Boose's  Crsrasse 

Msrphy'sBay 

GodnMn*s  Cievasoe  orerhanl 


8ny  Pom,  oreriuuil 

BiirCnt-off  Dam,  oTvodianl. . . 

Canal  Skmarh,  OTeriuml 

Iowa  Cni4>IC  overiund 

Balow  ClailESTill^  oTsriiaol. 

Total 


07,684.78 

706.00 
40^700.40 

0^468.20 

20,273.00 

88»047.80 

6^41L17 

6^288l07 

26^088.70 


Cost 


C  HO,  686.74 
i        26&64 

72.02 
6,162.48 
704.46 
6.64 
2;  200. 88 
008.16 
4,212.66 
1,086.64 
680L8I 
68.66 
675.02 
84.14 
2,784.67 
15.66 


80,134.81 


For  the  repair  and  constraction  of  rock  and  brush  dams  and  shore 
protections  daring  the  season  of  1889  bids  were  invited  by  advertisement 
dated  October  29, 1888,  and  opened  Kovember  29, 1888.  The  following 
is  the  abstract  of  bids : 


HaoM  awl  address  of  bid- 
der. 

Between  Keoknk  end 
La  Grange. 

Between  La  Grange  and 
Hanmbal,  MS. 

Operating  "Coal  Blaff*' 

and  barges  bekiw 

Hannibal. 

• 

Bock. 

Brash. 

TotsL 

Bock. 

Brash. 

ToCaL 

Book. 

Brash. 

TotsL 

Chzist  Masgnger,  Fonnt- 

ain  City,  Wis. 
L.  B.  DelUeker.  Parkers- 

0tt.yd. 

Mkyd. 

ett.yd. 
$L78 

1.78 

00.07 
.40 

02L70 
2.22 

cu.tfd. 

0tt.yd. 

borch,  W.Va. 
H.  W.  Tnoker.  Parkers- 

fl.68 

$0.44 

$2.07 

burgh.  W.  Va. 
Tiase  jP.  Lack,  St.  Loois, 

tl.48 

$0.70 

$2.18 

1.48 
1.40 
L20 

.70 
.70 
.50 

2.18 

2.10 

tL76 

Mo. 
BM.  J*.  Tmax.  Hastinff& 

1.85 
LOO 

LIO 

La7 
L15 

.70 
.60 

.60 

.75 
.72 

2.06 

Minn. 
A.  J.  Wbiteey,  Booklsl- 

smi,  nU 
Alonso  O.  Amea,Qainoy, ' 

Zaobarlah  Fielder,  Han-  . 

LJO 

.60 

*L76 

n.60 
L70 

aibaLMo.                      f 
Michad    F.    Langdon, 
Qotacj.  ni.                   J 

Cily,  Wis. 
Jaoob  Biehtman,  Fonnt- 

alnCity.Wis. 
James  Collins,  Canton,! 

Mo.                                1 
Peny  Mandy,  Canton, 

Henry    &  Hopkins,  St 

Iionis,Mo. 
WilUam  F.HopUns,  St.  ' 

LonlStMo. 
B.  &  Brown,  Qnlnoy,  in .. . 

L40 
L44 

L87i 

.70 
.72 

.871 

2.10 
2.16 

2.75 

L37 
1.85 

.40 

.72 

2.07 
2.07 

2.12 
L87 

L20 

.66 

L66 

tl.85 
1.70 

.70 
.08 

3.05 

2.78 

Lao 

L70 

.621 
.40 

1.021 
2.10 

.  *•  ^^ 

Patteraon  Bros.,  Keokak, 

Iowa. 

1 

*OaalBatee  incomplete.       t  Accepted.       tCertifloate  to  gnaranty  Incompbto. 

The  bid  of  A.  J.  Whiney,  of  Bock  Island,  being  accepted  for  the  whole 
work,  contract  was  entered  into  with  him  December  12,  and  he  began 
work  promptly  with  the  opening  of  navigation  in  March,  and  has  done 
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good  work  since  then.    The  following  table  shows  the  names  and  local- 
ities and  amounts  of  work  done  np  to  June  30 : 


Alexandria^  ICo.,  xepair  of  wing-dam  and  new  ehote  pxoteotlon 

Pox  laland  Slongh  Dam : 

^ox  Island  shore  pxotectioii : 

Kaising  CaiAton  Cnate  Item 

Balsing  Smoot  Chute  Dam « 

Beebee  Island  Dam 

Whitney's  Bar  wing-dam  1 

Whitney's  Bar  wiiig«dam  2 

Closing  dam  Islands  500,  601 

Proteotion  Island  621 

Closing  dam  Islands  619, 620 

Closing  dam  Islands  610;  516 

Illinois  shore  protection  opposite 

I^tection  Island  610 


Length. 


1,667 

287 
2,470 
1,185 

375 
1,700 

750 
1,000 

202 
1.000 

450 

660 
2,850 

672 


Book. 


Brttah. 


CM-ydf. 

OM.y«Kt. 

2.  OSS 

261 

1,6S6 

600 

6,101 

2,567 

4,406 

8.006 

138 

146 

6,996 

788 

8,676 

8.000 

4,038 

2.041 

1,618 

806 

1,616 

1,001 

8,200 

1,978 

1,610 

1.008 

2;  096 

2,068 

464 

484 

In  the  execution  of  his  contract,  Mr.  Whitney  has  placed  37,962.68 
cubic  yards  rock,  costing  $45,921.76,  and  23,670.22  cubic  yards  brush, 
costing  $12,575.56 ;  total,  $58,497.32.  His  contract  amounts  to  $95,000, 
and  there  are  therefore  liabilities  to  him  of  $36,502.68. 

A  break  occurred  in  the  Whitney's  Bar  Dam  of  1887,  in  September, 
1888.  This  was  repaired  by  H.  S.  Brown,  under  public  notice  of  ten 
days,  and  bids  received,  and  there  were  used — 

Bock,  489.71  cubic  yarda,  at  $1.50 1734.56 

Brushj-gSO.lO  cubic  yards,  at  $1 250, 10 

»  • 

Total 964.66 

HYDSAULIG  DBEDGE. 

The  Success  was  borrowed  in  August  by  the  St.  Louis  and  Saint  Paul 
Packet  Company,  and  pumped  the  sand  from  under  the  steamer  War 
JEagle  that  had  been  aground  for  a  long  time.  In  thirty-six  hours  enough 
sand  had  been  pump^  to  allow  the  steamer  to  settle  down  of  her  own 
weight,  so  that  she  was  easily  got  off.  After  the  appropriation  became 
available  and  an  inspection  had  been  made,  it  ^as  thought  best  to  set 
the  Success  at  work  at  Whitney's  Bar  Crossing.  This  was  her  first  ex- 
perience in  the  river  in  pumping  sand.  The  difficulty  in  working  proved 
to  be  exclusively  in  the  handling  of  the  steamer  and  flats.  Anchors 
and  lines,  and  finally  piles,  proved  insufficient  to  hold  the  boats  still 
against  wind  and  current,  and  good  work  was  done  only  when  in  a  fa- 
vorable situation  and  on  a  quiet  day.  But  the  pump  and  machinery 
proved  all  that  could  be  expected,  and  sand  could  be  easily  and  con- 
tinuously pumped  through  400  feet  of  pipe  without  trouble.  The  depth 
on  the  ^^  crossing''  was  finally  improved,  but  work  stopped  in  order  to 
build  ^^  spuds  "  to  a  heavy  flat,  so  that  this  could  be  put  in  place,  spud- 
ded down,  and  the  rest  of  the  fleet  attached  to  it. 

The  Success  and  fleet  were  loaned  in  December  to  Captain  Leach  for 
use  at  Plum  Point.  They  returned  in  April,  bringing  565  cypress  piles. 
These  were  driven  parUy  ba  mooring  piles  in  Hamburg  Bay,  and  partiy 
as  i>ortion8  of  pile-dams  across  island  chuteas  between  islands  476-477, 
481-484, 484-485,  485-486,  and  to  close  a  small  chute  near  the  mouth  of 
Hamburg  Bay.  Some  plies  will  be  used  to  mark  the  harbor  lines  in 
Quincy  Bay  and  the  rest  in  the  completion  of  the  dams  already  begun, 
where  the  stage  of  water  will  permit.  Besides  doing  this  work  the  Suc- 
cess was  laid  up  for  repairs  abo|^t  ten  days,  and  a&o  was  engaged  in 
towing  the  dredge  So.  2  on  two  occasions. 
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The  dredge  was  placed  in  order  and  sent  down  on  April  16  to  dig 
gravel  and  repair  a  large  hole  in  Westport  Ghate  Dam.  She  was  en- 
gigged  at  this  work  nntil  May  14,  and  dnmped  abont  12,700  cnbic  yards 
npon  the  dam.  The  stage  of  the  water  was  too  low  to  do  satis&ctory 
work,  and  probably  half  or  more  of  the  material  was  washed  away  by 
the  stiff  current.  From  May  14  to  29  the  dredge  dug  3,706  cnbic  yards 
oat  of  an  obstructed  channel  leading  irom  Mozier's  towards  Hamburg 
Bay.  A  cut  760  feet  long  and  part  of  a  second  were  made.  Until  June 
18  the  dredge  was  again  at  work  on  the  Westport  Ghute  Dam,  and  put 
something  Oke  6,600  cubic  yards  gravel  on  it.  Seeing  that  the  work 
was  not  done  to  advantage,  I  had  the  dredge  put  in  thorough  repair  and 
then  set  her  at  work  digging  gravel  to  be  dumped  just  above  one  of  the 
pile<4ams  put  in  to  close  the  chute  near  Mozier's. 

The  launch  Iris  attends  the  dredge,  and  the  Sucoess  moves  it  when 
necessary. 

A  survey  has  been  made  of  Qnincy  Bay  to  be  used  in  the  determina- 
tion of  harbor  lines,  a  subject  now  before  .a  Board  of  Engineer  Officers 
appointed  to  consider  it. 

The  experiences  of  the  past  year  do  not  warrant  the  introduction  of 
any  new  recommendations  by  me.  But  it  is  proper  to  state  that  the 
United  States  steamer  Coal  Bluff  caa  not  safely  be  run  another  year 
without  extensive  repairs,  which  had  better,  in  fact,  be  the  removal  of 
the  hull  and  cabin.    This  boat  has  been  a  valuable  one  and  has  done 

food  service.  Kot  less  than  $12,000  should  be  spent  in  her  renewal. 
'he  redecking  of  6  model  barges  will  be  imperative  next  year,  at  per- 
haps $1,000  each,  including  calking  and  repairs  to  hulls.  There  are 
also  6  flats  that  will  need  about  $600  each.  In  fact,  the  repairs  due  will 
amount  to  at  least  $21,000  to  bring  the  fleet  up  to  a  state  of  efficiency. 
This  fleet  earned  $28,000  in  1887,  and  about  $6,600  this  year— that  is 
to  say,  contract  work  in  those  years  cost  that  much  more,  by  comparison 
of  ysx^SbA  of  material  in  place.  To  cany  out  existing  project  there  could 
bo  profitably  expended  in  this  district  $600,000  during  the  ensuing 
year.  The  channel  during  the  past  year  has  been  about  as  usual,  and 
there  is  every  reason  to  expect  extreme  low  water  this  summer  and  fall. 

Money  statement 

July  1, 1868,  amoant  available 1327.05 

Amount  appiopriated  by  act  of  AngnBt  11, 1888 200,000. 00 

200,327.05 
July  1, 1889,  amount  expended  during  fiscal  year,  exdnaiTe  of 

liabilities  outstanding  July  1,  1888 190,213.05 

July  1,  1889,  outstanding  liabiUtieB 13,922. 17 

Jnly  1, 1889,  amount  coveted  by  existing  contracts 36,502. 68 

140,637.90 

July  1,  1889,  balance  available 59,689.15 

{Amount  (estimated)  required  for  completion  of  existing  project Unknown. 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  500, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Very  respectfully,  your  obedient  servant, 

B.  H.  KUFFNEB, 

Captain  of  Engineers. 
The  Ohibp  of  Enoineebs,  IJ.  S.  A.* 
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OULBKSYILLS  HABBOB,  MISSOUBI. 

UioTBD  States  ENamsEB's  Office, 

Quinoy^  ULj  Januarff  U,  1889. 

Sm :  I  have  the  honor  to  forward  herewith  a  report  of  a  preliminary 
examination  of  Olarksville  Harbor,  Missonri,  as  required  by  letter  of 
the  Chief  of  Engineers  dated  September  3, 1888,  together  with  a  trac- 
ing diowing  a  portion  of  the  Mississippi  Biver  near  the  town. 
Very  respectfully,  yonr  obedient  servant, 

E.  H.  BUFFNEB, 

Captain  of  Engineers^ 
To  the  Ohibf  of  ENcnirEEBS,  XT.  S.  A. 


PBELIHINABY  EXAMINATION   OF    OLABKBYILIiE    HABBOB,  MISSOTJBI. 

0 

Glarksville  is  a  place  of  between  1,500  and  2,000  inhabitants,  sitoated 
about  100  miles  above  St.  Louis,  on  the  west  bank  of  the  Mississippi 
Biver,  at  the  point  where  the  river  leaves  the  bluflb  that  it  has  been 
skirting  for  about  38  miles,  and  crosses  over  to  the  Iliinois  bluffs  some 
12  mOes  lower  down.  The  blufGs  op  the  Missouri  shore  are  not  encoun- 
tered again  ux>on  the  Mississippi  below  Glarksvifie  until  the  vicinity  of 
St.  Louis  is  reached.  This  area  of  bottom  land,  belonging  partly  to 
the  Mississippi  and  partly  to  the  Missouri  Biver,  does  not  offer  an  ad- 
vantageous site  for  a  large  city,  and  the  situation  of  Olarksville  is  the 
only  suitable  position  upon  the  river  bank  in  Missouri  for  this  long 
distance  that  can  be  utilized  to  any  degree  desired  without  great  ex- 
pense in  future  development,  should  such  occur.  Although  the  town 
is  not  large,  yet  it  has  some  flourishing  manufactories.  In  tobacco  a 
large  business  is  done,  enough  to  justii^  a  feeling  of  pride  in  the  citi- 
zens of  the  place  at  the  success  already  achieved.  A  vinegar  feu^tory 
and  cider-mill  consumer  large  quantities  of  apples  that  are  raised  in 
the  vicinity,  and  there  is  also  a  paper-mill  and  a  large  and  successful 
flour-mill,  besides  minor  industries.  On  the  Illinois  side  of  the  river, 
opposite  Olarksville,  lies  a  large  and  fertile  bottom  which  has  been 

E laced  under  the  protection  of  what  is  known  as  the  ^*  Sny  Island 
levee.''  Behind  this  levee  are  many  farms  which  are  brought  into  close 
relation  with  Olarksville  through  the  ferry  at  that  point.  There  is  no 
town  on  the  Illinois  side  of  any  importance  near  this  region  and  no 
railroad  nearer  than  that  passing  east  from  Louisiana,  some  10  miles 
north  of  Olarksville.  All  of  these  facts  conspire  to  render  this  town  of 
some  importance  to  both  sides  of  the  river.  The  additional  fact  that 
during  the  season  of  navigation  there  is  constant  communication  with 
St.  Louis  by  river  through  the  principal  packet  lines,  and  also  by  a  local 
line  operating  between  St.  Louis  and  Olarksville  by  frequent  trips,  en- 
hances the  value  of  Olarksville  as  a  commercial  center. 

It  is  considered  that  the  intercouse  with  the  Illinois  side  is  of  so  much 
importance  to'  the  town,  that  especial  attention  is  given  to  ti^e  ferry 
communications.  The  ferry  itself  is  a  good  boat,  and  well  handled,  and 
well  adapted  to  the  trade.  The  crossing  of  the  river  is  about  the  same 
as  it  always  has  been  and  always  is  at  river  towns,  that  is,  the  length 
is  about  the  same,  and  at  timc;^  the  route  to  be  followed,  or  the  landing 
on  one  or  the  other  side  is  more  or  less  interfered  with  by  sand-bars  si 
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low  stages  of  the  river.    At  these  times  there  are  occasions  when  cir 
cnitoos  rentes  mnst  be  followed^  and  sometimes  the  stage  of  the  water 
is  jnst  snch  that  a  low  flat  bar  will  keep  the  boat  some  distance  ont 
from  the  bank,  and  teams  mnst  pass  throngh  the  water  to  reach  the  boat; 
or  the  ferriage  is  discontinned  nntil  the  water  gets  higher  or  lower. 
!Now  it  has  so  happened  that  similar  conditions  formerly  existing  at 
Hannibaly  Mo.,  and  Louisiana,  Mo.,  have  in  years  past  been  much  bet-  * 
tered  throngh  the  action  of  Congress,  which  by  granting  special  sums 
to  each  of  these  localities,  enabled  a  forestallment  of  the  general  plan 
of  improvement  to  be  made  by  the  bnilding  of  a  long  and  substantial 
dike  from  the  Illinois  shore  ont  into  the  river.    These  dikes,  or  wing- 
dams,  form  parts  of  the  system  of  low- water  contraction  of  the  channel 
of  the  river,  and  force  it  to  occupy  a  more  fixed  position,  while  above 
and  below  these  dikes  are  formed,  solidified,  and  rendered  stationary 
many  masses  of  sand  which  otherwise  would  by  constant  shifting  inter- 
fere with  navig:ation.    They  also  assist  the  ferries  most  materially  by 
forcing  a  scouring  away  of  the  sand-bars  between  the  ends  of  the  dikes 
and  the  opposite  shore,  giving  deep  water  from  the  dike  end  to  the 
Missouri  shore,  and  when  the  water  is  at  a  suitable  stage  the  Illinois 
landing  is  on  the  end  of  the  dike,  and  teams  driven  over  it,  to  and  from 
tiie  shore,  and  the  ferry-boat.    The  trip  of  the  ferry-boat  is^  shortened 
each  time  by  the  double  of  the  length  of  the  dike,  which  is  about  1,000 
feet  in  each  case.    For  the  particulars  of  the  constI:^ction  of  these,  and 
dUl  the  circumstances  leading  to  the  choice  and  execution  of  this  par- 
ticular application  of  the  individual  appropriations  at  Hannibal  and 
Louisiana,  see  Eeport  of  the  Chief  of  Engineers  for  1881,  Part  11, 
I>ages  1721  and  1723.    One  point  alone  is  a  disadvantage  to  ferry  in- 
terosts  from  the  construction  of  these  dikes.    There  always  comes  a 
stage  of  water  either  on  a  rising,  or  on  a  falling  river,  when  there  is  too 
much  water  on  top  of  these  dikes  to  allow  of  the  teams  to  drive  over 
them  with  safety,  and  there  Is  not  enough  water  to  allow  the  ferry-boat 
to  pass  over  the  dike  itself.    The  deposits  of  sand  above  and  below  the 
bars  will  in  time  raise  the  vicinity  to  nearly  the  same  level  as  the  dike 
itself,  and  hence  it  will  not  be  practicable  to  reach  the  shore  above  or 
below  the  dike  except  when  the  water  is  of  depth  enough  to  float  the 
boat  over  the  dike.    To  raise  the  dikes  above  their  present  height  is 
only  a  temporary  expedient,  and  the  same  conditions  will  be  renewed 
in  time,  for  the  safe  limit  of  height  is  soon  reached.    Trouble  is  felt  at 
both  Hannibal  and  Louisiana  from  these  causes,  and  at  both  places  it 
is  desired  by  interested  parties  that  the  dikes  should  be  raised  and 
lengthened. 

Now,  the  people  of  Olarksville  simply  ask  for  the  same  relief  to  be  given 
their  ferry  interests  that  teas  given  in  1880  and  1881  to  the  places  men- 
tioned. The  harbor  of  Clarksville  proper  is  in  admirable  condition  and 
sdways  has  been.  So  also  the  main  steamboat  channel  is,  for  several 
miles  above  and  below  the  town,  as  good  as  it  is  anywhere,  and  no 
complaint  has  been  raised  by  the  steam-boat  interests  or  the  people  of 
Olarksville;  but  a  personal  consultation  held  with  those  concerned  in 
getting  the  clause  in  the  bill  upon  which  I  am  now  reporting  enables 
me  to  represent  their  wishes  in  the  matter. 

The  wishes  of  the  community  can  be  granted  and  at  the  same  time 
the  plan  of  general  improvement  of  the  navigation  of  the  river  carried 
out  in  the  following  manner:  It  is  intended  in  time  to  close  the  chute 
between  Olarksville  Island  and  the  Illinois  shore  by  a  suitably-con- 
structed dam,  and  it  is  also  intended  in  ^ime  to  build  a  wing-dam  above 
the  hrad  of  the  island  from  the  Illinois  shore,  in  such  direction  and  to 


1724     BEPOBT  OV  THE  CHIEF  OF  EKGINEEB8,  IT.  Si  ASMT. 

such  a  length  as  will  serve  to  oonflne  the  channel  to  the  Missouri  sbon, 
and  what  is  of  more  importanoe,  increase  the  stability  and  add  to  tiie 
mass  of  the  sand  now  behind  OlarksvUle  Island  to  keep  any  of  it  from 
getting  down  into  the  next  reach  already  glutted  with  a  saperabm- 
danoe  of  moving  sand.  The  map  sent  herewith  shows  the  approzimaito 
position  of  these  two  works  outlined  in  red.  The  wing-dam  can  be  lo- 
cated so  as  to  be  about  where  desired  by  the  parties  interested,  or  at 
any  rate  can  be  used  by  them  when  builL  It  will  be  about  1,000  feet 
long  and  can  be  economically  and  advMitageously  built  at  a  good  stage 
of  tibe  river  by  dredging  the  gravel  in  a  bar  just  below  the  town  of 
Gla^ksville  and  depositing  it  in  the  line  desired.  This  work  can  be  done 
if  authorized,  eiUier  by  contract  or  by  the  use  of  the  United  States 
dipper  dredge.  If  done  by  the  latter,  and  the  stage  of  water  weve  aad 
continued  favorable,  for  about  $4,000.  If  a  founcU^tion  of  gravel  were 
put  in  and  then  brush  and  rock  were  put  on  it,  it  would  cost  about 
$6,000.  Jf  the  whole  were  built  of  rock  and  brush  it  would  cost  about 
$10,000.  The  dam  behind  Ae  island  should  be  built  at  the  same  time 
and  would  cost  about  $15,000.  Both  works  coidd  be  built  to  advantage 
in  one  season  for  the  sum  of  $25,000,  and  a  material  assistance  be  given 
to  the  general  plan  of  improvement  of  the  river. 

I  believe  that  Olarksville  harbor  is  worthy  of  improvement  as  oat- 
lined  above. 

Bespectftdly  submitted. 

B.  H.  BUFFNES, 

Captain  of  Snj/im6$rs. 


APPENDIX  A  A. 


niPBOVEMENT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  RIVES  BE- 
TWEEN  MINNEAPOLIS  AND  DES  MOINES  RAPIDS,  INCLUDING  IB4PR0VE- 
HENTS  AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS ;  OPERAT- 
ING AND  CARE  OF  DES  MOINES  RAPIDS  C^AL. 


EEPOBT  OF  MAJOR  ALEXANDER  MACKENZIE,  C0BP8  OF  ENGINEEBS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  80,  1889, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORfi. 


IMPROVEMENTS. 


1.  OperatiDK  snag-boats  and  dredge-boats 

on  the  Upper  MisBissippi. 

2.  MtMisBippi  Kiyer  from  Minneapolis  to 

Des  lloineB  Rapids. 

3.  Des  Moines  Rapids,  Mississippi  Riyer. 


4.  Operating   and   care  of  Des  Moines 

Rapids  Canal. 

5.  Dry-dock  at  Des  Moines  Rapids  Canal. 

6.  Harbors  of  refase  on  Lake  Pepin,  at 

Stockholm^  msconsin. 


EXAMINATIONS. 


7.  Moline  City  Harbor,  lUiDois. 

8.  Mississippi  River,  the  main  slongh  at 

Hamilton,  Illinois,  to  the  end  of  se- 
eiuing  a  ffoodi  and  sufficient  steam- 
boat landing  at  that  point. 


9.  Mississippi  River  at  and  near  the  head 
of  Beaver  Island,  at  Clinton,  Iowa, 
to  determine  what  is  neoessary  to 
remove  the  sand-bars  there  formed 
and  forming,  so  as  to  make  navigable 
and  protect  the  entrance  to  the  West- 
em  Channel,  and  the  channel  itself 
that  rnns  between  Beaver  Island  and 
the  Iowa  shore. 


United  States  Engineer  Office, 

Rock  Island^  Illy  July  8, 1889. 

General:  I  have  the  honor  to  traDsmit  herewith  the  annaal  re- 
ports upon  the  works  in  my  charge  during  the  fiscal  year  ending  June 
30,1889. 

Very  respectfally,  your  obedient  servant, 

A.  Mackenzie, 
Mqjor  of  Engineers. 

Tb6  OHIEF  of  ENaiNEEBBy  XT.  S.  A. 
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A  A  I. 

OFERATINO  SNAG-BOATS  AND  DBEDGE-BOATS  ON  THE  UPPEB  MISSIS- 
SIPPI EIVEB. 

The  work  covered  by  this  appropriation  is  the  removal  of  snags, 
wrecks,  and  other  obstrnctions ;  the  catting  and  palling  back  of  over- 
hanging trees,  the  clearing  of  ediores,  the  searching  for  and  marking  of 
new  channels,  assisting  stranded  boats  and  barges,  surveys  and  exam- 
inations in  connection  with  new  improvements,  and  for  facilitating 
navigation  through  bridges,  inspection  and  repair  of  existing  works, 
formation  of  temporary  or  permanent  channels  through  obstructing 
iMurs,  and  in  gener^  in  benefiting  commerce  by  aiding  existing  naviga- 
tion and  assisting  in  the  permanent  improvement  of  the  Upper  lus- 
sissippL 

The  plant  used  in  connectiou  with  this  work  is  the  snag-boats  and 
dredges.  At  times  when  the  plant  is  not  required  in  connection  with 
this  special  work  it  is  used  under  general  or  special  appropriations  for 
work  of  permanent  construction. 

At  Hie  beginning  of  the  fiscal  year  there  was  available  for  work  under 
this  appropriation  the  sum  of  $1,911.34.  By  the  river  and  harbor  act 
of  August  11, 1888,  the  sum  of  $25,000  was  appropriated  for  continuing 
the  work  of  snag-boats  and  dredge- boats. 

The  snag-boat  General  Barnard  was  engaged  in  the  work  of  removing 
snags,  etc.,  during  portions  of  July,  August,  September,  and  October, 
1888,  and  May  and  June,  1889.  The  snag-boat  J,  O.  Parke  and  dredge 
PhcBwix  were  employed  removing  wrecks  and  cutting  temporary  chan- 
nels during  portions  of  September,  October,  and  November,  1888,  and 
May  and  June,  1889. 

The  details  of  work  accomplished  during  the  last  fiscal  year,  as  wdl 
as  much  statistical  information,  are  given  in  the  append^  report  of 
Assistant  Engineer  O.  W.  Durham. 

By  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  operating  snag-boats  on  the  Upper  Mississippi  Biver  under  an  in- 
definite appropriation,  the  sum  so  expended  not  to  exceed  the  amount 
appropriated  in  said  act  for  such  purposes.  The  clause  of  the  act  regu- 
lating the  annual  expenditure  for  snag-boats  and  dredge-boats  on  the 
Upper  Mississipp  iis  as  follows :  ^^  For  operating  snag-boats  and  dredge- 
boats  on  Upper  Mississippi  Biver,  $25,000." 

Ahstract  of  appropriaUona, 

By  sot  approved  Maroh  2, 1867 196,000 

By  allotmeDt  from  appropriation  of  July  25, 1868 26,000 

By  allotment  from  appropriation  of  1869 35,640 

By  act  approvedJuly  11, 1870 36,000 

By  act  approved  Maroh  3, 1871 42,000 

By  act  approved  June  10, 1872 42,1)00 

By  act  approved  Maroh  3, 1873 25,000 

By  act  approved  Jane 23, 1874 25,000 

By  act  approved  Maroh  3, 1875 25,000 

By  act  approved  August  14, 1876 30,000 

By  act  approved  June  18. 1878 41,500 

By  act  approved  Maroh  3, 1879 20, 000 

By  act  approved  June  14,  1880 8,000 

By  act  approved  March  3. 1881 25,000 

By  act  paeeed  Auffost  2, 1882 25, 000 

By  act  approved  August  5, 1886 21^500 

By  act  of  August  11, 1888 ^,000 

Totia 549,640 
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Money  statement 

July  1, 1888,  smoant available 11,911.34 

Amount apinropriatod  by  act  of  Angost  11,  1888 25,000.00 


26, 91L  3i 

July  !•  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 86,911.34 


xbpoirr  of  mb.  c.  w.  pubham,  assistant  bnoinesb. 

United  States  Enginbsb  Office, 

Mook  Islamd,  IH,  July  1,  1889. 

Majob  :  I  have  the  honor  to  present  my  annual  report  of  operating  snag-boats  and 
dredffe-boats  on  the  Upper  Mississippi  River  for  the  fiscal  year  ending  June  30, 1889, 
togemer  with  some  statistics  of  commerce  and  ni^vigation. 

OPEBATIONS  OF  SNAG-BOAT  GENERAL  BABNABD. 

I>6tai]s  of  operations  of  the  Barnard  in  1888  prior  to  July  1  were  given  in  my  last 
annual  report. 

On  that  date  and  until  July  23  the  Barnard  lay  at  Fountain  City,  serving  as  quar- 
ters for  men  employed  on  construction  work  in  that  vicinity.  On  July  &  she  pro- 
ceeded up  river,  removing  obstructions  on  the  way,  and  arrived  at  Wabasha  in  the 
evening ;  returning  down  river,  arrived  at  Prairie  du  Chien  on  the  25th ;  thence  up 
river  to  West  Newton,  arriving  on  July  30.  On  the  trip  above-mentioned  work  in 
removing  snags,  leaning  trees,  etc.,  was  performed  at  or  near  Miuneiska,  Prairie 
Crossing,  Picayune  Island,  Chimney  Bock,  and  Wacouta.  Bemainedat  West  Newton 
and  Alma  until  August  24,a8  quarters  for  men  employed  on  construction  work  at  West 
Newton  Bar.  On  that  date  l^ft  for  St.  Paul,  arriving  August  28;  returning  thenoe 
down  river,  reached  St.  Louis  September  14.  On  this  trip  obstructions  were  removed 
^  at  or  near  Stockholm,  Bed  Wing,  Trenton,  Smith's,  Point  Douelas,  Nininger,  Pine 
Bend,  Frenchman's,  Newport,  Boulanger  Slough,  Hastings,  Beef  Souffh,  Coon  Slough, 
Victory,  Yellow  Biver,  Wyalusing,  Cassville  Slocfgh,  Parson's  Bar,  Solden's,  Bdwaid's 
Biver,  Benton  Island,  Otter  Island,  North  Biver,  Marion  City,  Hickory  Chute,  Clarks- 
ville  Chute,  CarrolPs  Island,  McCoy's  Island,  Moeier's,  Turner's,  McCann's,  and  Ma- 
son's Chute.  Left  St.  Louis  for  up  river  September  17,  and  reached  St.  Paul  October 
9.  October  10  to  12  worked  above  St.  Paul.  On  this  trip  obstraotions  were  removed 
atHissonri  Biver,  Piasa.  Mason  Chute,  Enterprise  Chute,  Dixon's  Two  Branch  Island, 
Cap  an  Oris,  Maple  luand.  Sterling  Island,  McCoy's  Island,  Eagle  Nest  Island, 
Hiekory  Chute.  Sny  Slough,  Orton's  Island,  Canton,  Fox  Island,  K^thsburgh,  Nine 
Mile  Island,  Waupeton.  Genoa,  Coon  Slough,  La  Crosse,  Diamond  Bluff,  Newport, 
Pike  Island,  and  Boat  Club  Island.  On  October  12  proceeded  down  river,  reacning 
St  Louis  October  26 ;  returning^  arrived  at  Keokuk  October  29, 1888,  and  laid  up  for 
the  winter  in  the  canal.    On  tms  trip  work  was  performed  at  or  near  Newport,  Mer- 


eommission  May  1,  and  between  that  date  and  the  24th  operated  between  the  mouth 
of  the  Missouri  Biver  and  Bock  Island.  From  May  24  to  June  8  she  was  employed 
between  Book  Island  and  Fort  Sneliing.    Laid  up  at  Hampton  June  9,  and  used  as 

Siarters  for  men  employed  in  the  improvement  of  tiie  Bock  Island  Bapids  until  the 
ose  of  the  fiscal  year. 

In  May  and  June,  1889,  obstructions  were  removed  at  or  near  Keokuk,  Fox  Island, 
Ctveffory's,  Curtis  Chute,  Marion  City,  Armstrong's,  Hannibal,  Sayerton,  Mundy's, 
Blaokblrd  Island,  Hickory  Chute.  Alton,  Piasa,  Portage,  Jersey  Landing,  Enterprise 
Island,  Thomas  Chute,  Slim  Island,  McCoy's  Island,  Clarksville  Island,  Tully 
Island,  Sauerwein's  Bend,  Benton  Idand,  Hershey  Boom,  Turtle  Island,  Lyons, 
Keller's,  Arnold's,  Sand  Prairie,  Bellevue,  Galena  Biver,  Maquoketa  Slough,  Parson's 
Bar,  CassviUe  Slough,  Glen  Haven,  Clayton,  Coon  Slough,  Brownsville,  IHoayune 
Chute,  Newport,  Merrimac,  Pine  Bend,  Trenton,  Dakota,  Dresbach,  and  above  St. 
PaaL 
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8UM1CABT  OV  OPB&ATIOHS  OF  SNAG-BOAT  GXRXBAL  BABNABD  TOR  FI8CAI.  TSAM  Xin>- 

ING  JVHtrn  90, 1889. 

Snags  lemoTed • 361 

Lesning  trees  polled  bank..: 1 58 

Leaning  trees  lelled  and  removed 1,976 

Wrecks  remoyed •. 1 

Steam-boats  assisted 1 

Miles  run «,174 

The  Bamuurd  was  in  snagging  oommisdon  dnring  the  fisoal  year  133  days. 

OFBRATIONS  OF  SBTAO-BOAT  JT.  G.  PABKB. 

The  Parke  was  employed  in  1888  as  tender  to  dredge  Phcmix  in  channel  dredging  at 
Winona  and  Chimney  Bock.  She  was  pat  in  oommlBsion  October  20  and  laid  np  in 
Des  Moines  Rapids  Canal  November  16. 

In  1889,  having  been  repaired  and  ontfltted,  she  was  pat  in  commission  March  28. 
From  tiiat  date  nntil  April  12  she  was  employed  in  towing  steamer  Alert  from  Nin- 
inger  to  Davenport  and  dredce  PluBmkB  witn  two  damps  from  Heytman's  Lsnding  to 
Keokak.  •  From  April  12  to  May  8  she  was  employed  as  tender  to  dredge  Pkanix  in 
removing  wrecks  between  Keoknk  and  Grafton,  and  from  May  8  to  the  close  of  the 
fisoal  year  in  transferring  plant,  towing  coal-flats,  and  as  tender  to  dredge  PkeambD  in 
channel  improvement  near  Wabasha. 

OPERATIOK8  OF  TTKITKD  STATES  DBEDOB  NO.  3  (PHOEMIZ). 

Between  St.  Paal  and  Hastings :  The  Plutmix  was  repaired  at  Wabasha  and  started 
np  river  in  tow  of  the  Fwry  September  12,  1888.  Arrived  at  Idand  No.  17  September 
14  and  operated  at  that  locality,  at  first  to  make  a  temporary  channel  for  boats  while 
the  works  for  improvement  were  being  constrncted,  and  afterwards  in  deepening  and 
widening  the  prdposed  permanent  channel.  She  sncceeded  in  making  a  cat  through 
the  bar  100  feet  wide  and  4  feet  deep.  On  September  25  moved  to  Frenchman's  Bar. 
Dredging  operations  at  this  locality  were  continaed  antii  October  12,  by  which  time 
a  cat  hid  been  made  through  the  bar  1,500  feet  long,  from  40  to  75  feet  wide,  and  6 
feet  deep.  On  October  15  to  18  the  rock  patch  below  Gray  Cloud  Landing  was  re- 
moved by  the  dredge,  the  material  consisting  of  a  ipixtnre  of  bowlders,  sand,  and 
day.  On  October  19  to  22  the  dredge  was  employed  at  the  mouth  of  Boulanger 
Slough,  deepening  the  plassage  to  the  qnanies  and  winter  harbor  of  the  United  States , 
fleet.  At  different  times  the  tow-boat  Fury  and  steam  launches  Louits  and  SteUa 
served  as  tenders  to  the  dredge.     * 

The  cost  of  the  work  was  12,728.52;  the  number  of  cubic  yards  of  mixed  material 
removed,  27,000 ;  the  average  cost  per  cubic  yard  of  material  moved,  10  cents.  At 
Islands  53  and  55,  Winona  and  Heytman's  Landing:  October  23  the  dredge  was 
taken  in  tow  by  the  Parke  and  moved  down  river  to  Island  53.  At  this  place  a  por- 
tion of  the  head  of  the  island  was  dredged  away  in  order  to  widen  the  channel.  On 
October  27  a  large  snag  at  head  of  Island  55  was  tdcen  out.  From  October  29  to  31 
the  dredffe  operated  in  vicinity  of  Winona,  deepening  the  channel  and  taking  ont 
about  2,500  cubic  yards  of  material.  On  November  6  the  dredge  was  employed  in 
deepening  the  month  of  the  harbor  at  Heytman's  Ijanding  and  went  into  winter  quar- 
ters there. 

Removing  wrecks  below  Keokuk :  During  a  portion  of  the  month  of  April,  1889, 
the  Pk4Bnix  was  employed  in  wrecking  below  Keokak.  She  succeeded  in  ^stn^ng 
and  removing  the  wrecks  of  the  Highland  Mary,  Areker,  and  barge  at  head  of  Jowa 
Island.  Whue  working  at  the  IfoUie  MePike,  the  dipper  handle  was  broken  and  the 
wreck  was  abandoned,  partially  destroyed. 

Cost  of  above  work,  indnding  transfer  of  dredge  firom  Heytman's  Landing  to  Keo- 
kak, was  |2,853. 13. 

DBEDOmO  AT  KA8TMOOR. 

In  September,  1888,  the  bar  at  Eastmoor,  near  Winona,  became  very  troablesome. 
A  dredging  plant  in  this  vicinity  was  hired  and  operated  September  20  to  22,  inda- 
sive,  removing  abont  2,200  cubic  yards  of  material  and  deepening  the  channel  consid- 
erably.   Cost  of  this  work,  |346.&. 

DRBDGINa  AT  OAHPBBXX'S  CHAIN,  BOCK  ISLAND  RAPIDS. 

In  September,  1888,  it  was  found  that  the  head  of  the  cut  at  Campbell's  Chain  was 
jawik  obsfin^ot^  hj  im^  |W  .»}flp  1^  P^nnsl  fpr  spma  dlfft#aoe  ahpye»   4  ^r^ging 
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plaot  was  hired  and  operated  on  the  har  from  Septemher  11  to  22.  It  succeeded  in 
opening  a  good  channel  tbrongh  the  reef  and  no  farther  trouble  wae  experienced  dur- 
ing the  season.    Cost  of  this  work,  |880.80. 

BBMOVING  WRECKS  OF  PBAIRIE  BIRD  AND  WTMAN  X. 

In  October,  1888,  the  wreck  of  the  Prairie  Bird,  about  1  mile  above  Keithsburgh, 
and  that  of  the  Wynutn  X,  about  1  mile  below  Fort  Madison,  were  easily  removed  ny 
United  States  Dredge  No.  1,  at  a  cost  of  |356. 

8U1CMART  OF  SXPENDITURB8  DURING  FISCAL  TEAR  ENDINO  JUNE  30,   1889,  <' OPER- 
ATING SNAG-BOATS  AND  DREDGE-BOATS  ON  THE  UPPER  MISSISSIPPI  RIVER." 

8iiag-boat  6eii«raZJ?amard,  repairs  and  outfit 91,&35.60 

Snag-boat  GeneraZ  Barnard,  operating 14,742.08 

Snag-boat  tT.  G.  Parke^  repairs  and  outfit ^ 443.46 

Dredging  temporary  channels  between  St.  Paul  and  Hastings 2, 728. 52 

Dredging  temporary  channels  at  Winona  and  other  points 1, 383. 11 

l>redging  temporary  channels  at  Eastmoor  (hired  plant) 346. 59 

Dredging  cut  at  Campbell's  Chain  (hired  plant) 880.80 

Bemoving  wrecks  of  Prairie  J^ird  and  Wyman  X  ...» 356.00 

BemoTing  wrecks  below  Keokuk 2,853.13 

Care  of  plant 1,100.00 

Superintendence  and  office  expenses 542.05 

Total : 26,911,34 

RIVBR  NOTES. 


In  1888  the  riTcr  continued  at  a  high  stage  until  the  end  of  May.  There  was 
excellent  hoating  stage  until  the  first  week  in  September,  at  which  time  some* of  the 
bars  began  to  give  trouble.  During  the  remainder  of  the  season  the  river  did  not 
reach  a  very  low  stage,  but  the  influence  of  the  long-continued  stage  of  high  water 
was  Qianifest  in  the  deteriorated  condition  of  the  chaunel  at  many  points.  The  river 
below  Keokuk  was  in  a  very  bad  coudition  during  latter  part  of  September  and  in 
October. 

In  1889  to  July  1  the  river  continued  very  low  for  the  season,  but  there  was  a  fair 
boating  staffs  until  June,  during  which  month  much  trouble  was  experienced  by  nav- 
igators in  the  upper  part  of  the  river.  The  running  of  loss  in  the  river  from  the 
Chippewa  River  to  Alma,  initiated  this  year,  has  caused  much  inconvenience,  danger, 
and  delay. 

I  give  a  list  of  soundings  in  feet  on  some  of  the  worst  bars  at  the  low- water  period 
of  1888:  Frenchmau's,  3.0;  Pine  Bend,  4.0;  head  of  Lake  Pepin,  3.0:  below  Read's, 
4.0;  above  Wabasha,  4.0;  Teepeeota,  4.0;  above  Beef  Slough,  4.0;  Alma,  4.0;  East- 
moor.  3.5;  Grand  Crossing,  4.0;  below  Bad  Axe,  4.0;  Crooked  Slough,  4.0;  Bellevue, 
4.0;  Arnold's,  4.0;  Hershey  Boom,  3.5;  Appanoose,  3.5;  Devil's  Island,  3.5;  Buzzard 
lBland.4.0;Tnlly  Island,  3.5;  Whitney/s,  4.0 ;  Cincinnati,  4.0;  Hatchet  Chute,  3.5 ; 
Perry  ledand,  4.0 ;  Enterprise  Island,  3.5 ;  Two  Branch,  4.0. 

STATISTICS  OF  COMMERCE  AND  NAVIGATION, 

X«ifli(€r.— The  most  important  business  connected  with  the  navigation  of  the  upper 
Mississippi  River  and  its  principal  tributaries  is  the  lumber  trade,  which  gave  em- 
ployment in  1888  to  about  100  raft-boats,  valued  at  $750,000.  Between  St.  Paul  and 
at.  Loois  74  saw-mills  were  operated  by  61  wholesale  lumber  firms  having  an  in- 
vested capital  of  about  $.35,000,000.  Their  manufactures  in  1888  were,  lumber, 
1,048,951,386  feet  B.  M. ;  shingles,  423,()55,050.  In  addition  to  the  manufacturers 
there  are  large  numbers  of  retail  or  distributing  firms  scattered  along  the  river.  In 
1888  toward  the  latter  part  of  the  season  was  inaugurated  on  an  extensive  scale  the 
rafting  of  logs  from  the  river  above  St.  Paul.  "Twenty-seven  rafts  were  taken  out  of 
the  St.  Paul  River.  Hitherto  but  a  comparatively  sniali  amount  of  logs  and  lumber 
has  been  moved  in  the  river  above  the  mouth  of  the  St.  Croix  River. 

Siwmrboats  and  freight  •  The  principal  steam-boat  lines  on  the  upper  Mississippi 
River  are  the  St.  Louis  and  St.  Paul  Packet  Company,  the  Diamond  Jo  Line,  and  the 
Eagle  Packet  Company.  There  are  also  many  independent  boats  carrying  freight 
and  passengers.  During  1888  the  amount  of  freight  carried  was  1,680,960  tons  and 
the  number  of  passengers  carried,  including  those  of  ferry  and  excursion  boats,  was 
about  1,970^640. 

BNa  89 109 


1730  BEPOBT  OF  THE  CHIEF  OF  ENOINEPUS,  U.  8.  ABMT. 


Statem&ntof  amount  of  freight  reoeived  and  shipped  from  St.  LowU  dy  ike  Upper  MieeMppi 

for  Jive  yeare. 


8k  Lonia. 

1888. 

1887. 

1886. 

188ft. 

UM. 

Beeeivcd -......•••••.--- 

Tom. 
114,940 
60,815 

Tont. 
132,400 
86,170 

Tone. 
140.880 
46,190 

Tome. 
U7,445 
48,295 

Teme. 
126^  8W 

AHA 

SbiDMd r 

Total 

165.265 

168.570 

187,070 

165.740 

17«.00ft 

1888. 

Stoam-boata  aodbaraeB  frcm  TTpper  Miasiastppl  River  arrived  at  St.  Loaia ». 

Tons  of  lumber  and  Toge  receivea  at  St.  Lonia  ftom  Upper  M ieeiseippi  River  by  raft 116^  886 

8toam>boats  and  bargee  departed  from  St.  Louis  for  tfpper  Miasiaa^pi  Biver 


Beeeipte  of  lumber,  logs,  etc.,  at  St,  Louie  from  Upper  Mieeieeippi  JEOver,  during  1886, 1887, 

aiull888. 


White-pine 
lumber. 

Cotton- 
wood 
lomber. 

Total 
lumber. 

Shingles. 

Lath. 

Ploketa. 

Total  pieoea 

lath,  nk 
ploketa. 

JPeeL 
79.811.887 
186,490.066 
124. 154, 170 

FmL 

8,784.000 
6.436,000 
8,925,500 

Feet 

88,046,387 
142,926^066 
128.079.670 

Ko. 
25.748.600 
70. 870. 735 
48.483.000 

No. 
14,650.867 
43.034,705 
37.154.600 

273.744 
448.060 
862.330 

We. 
40^007,«U 
113,858,800 
86^490^980 

JBooaipta  and  eMpmente  of  flour,  grain,  and  provieione  hg  Upper  Mieeieeippi  Biver  boate  i» 

1888,  port  of  St.  LouU. 


Ploar • barrels.. 

Wheat hosfaels.. 

Com do 

Oato do.... 

Bye do... 

Barley do 

Pork barrels.. 

Hams pounds. . 

Jfeata do 

Lard ....do 


Reoeipta. 


66,701 

826,876 

73,900 

813,880 

6.077 

429 


20,435 
81,410 
11.840 


Shipmenta. 


1,576 


458 

5^810 


515 
286,970 
166.880 
914.030 


Total. 


68,276 

826.875 

74,858 

819^190 

6.077 

429 

515 

257,405 

250^280 

926^870 


The  following  table  affords  a  comparative  view  of  the  relative  amoaut  of  naviga- 
tion at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years : 

Statement  of  eteamere,  bargee,  and  rafts  paeeing  various  bridgee. 


Looality  of  hridge* 


Hastings... 
Winona  — 
La  Crosse.. 
Dnbnqae... 

Sabnla 

Clinton 

Rook  Island 
Borlington. 

Keokok 

Qninoy 

HannuMl .. 
Louisiana.. 


Steam-boats. 


1888. 


521 
4,740 
5,242 
5.649 
2.815 
2.627 
2,699 
1.598 
1.886 
1,959 
2,125 
1,110 


1887. 


806 
4.800 
4.213 
6.088 
8,049 
2.753 
2.660 
1.658 
1,618 
1,959 
1,551 
1.036 


1886. 


820 
4.570 
4^347 
4,766 
2,912 
2,993 
2,893 
1.658 
1,880 
1,708 
1, 515 
1,082 


Barges. 


1888. 


424 
684 
279 
791 
927 
405 
143 
274 
1,844 
595 
234 
278 


1887. 


971 
1.600 

578 
1.107 

(*) 
650 
271 
312 
808 
8:^9 
616 
484 


1886. 


909 

974 
587 
1,221 
1,110 
628 
139 
312 
808 
770 
494 
463 


Rafts. 


1888. 


26 

1.894 

1.683 

950 

t577 

t866 

826 

802 

245 

817 

815 

92 


1887. 


1,100 

1,451 

841 

%4 
774 
291 
244 
811 

(•) 


1,486 

796 

«28 

t54S 

784 


291 


(*) 


*  No  reoord. 


t  Partial  record. 
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Cust&iM  renmue  and  Umnage  far  ihe  yMr  ending  Deeemiber  31, 1888. 


Port 


8tLool8,lfo.* .. 
Borilngton.  Iowa 
Dnbnqoetlowa.. 

6«lfln*.IU 

8LFM]].Miiin... 


T6tal. 


CoUeotUna. 


11,40.857.00 


24&68 


2.48 
208,  Ml.  81 


l,«2k648l«8 


Tonnage 
toUid. 


180,610.17 
4.874.08 
6^560.88 
8,057.08 
8,480.74 
7.124.40 


IfiK  838.60 


214 
77 
28 
46 


460 


*  Only  a  pait  of  the  St  Lonia  atatemenA  ap^Uoabla. 
Internal  revenne  for  the  year  ending  December  31, 1888. 


Seoond  Wiaoonabi 

TUMIowa 

fourth  Iowa 

nfthiniooia 


Aggregate 


BtPaol.... 
Madison... 
Dnbnque . . 
Burlington 
Peoria 


0018^020,18 

888,850.62 

164,164.08 

275,817.87 

17,885,760.60 


10,218,620.20 


Tery  respectfhlly,  your  obedient  oeryant, 


Ifij.  A.  Mackknzib, 

Corpe  of  £ngineer$f  U,  8.  A. 


C.  W.  Durham, 
Aeeietant  JBngineer, 


A  A  3. 

IMPBOVEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  MINNEAPOLIS  TO  DE8 

MOINES  RAPIDS. 

Previous  to  Aagnst  .11^  1888,  this  work  was  carried  on  under  ap- 
propriations for  <^  Improving  Mississippi  Biver  from  St.  Paul  to  Des 
Moines  Bapids."  The  act  of  Angast  11, 1888,  extended  the  npper  lim- 
its of  thedistrict  from  St.  Paul  to  Washington  Avenae  Bridge,  Min- 
neapolis. 

Under  this  head  of  appropriation  are  carried  on  works  for  permanent 
improvement  of  through  navigation.  These  works,  which  have  been 
fully  described  in  previous  reports,  consist  in  construction  of  rock,  brnsh, 
piles,  and  gravel,  which  close  side  chutes  and  rednce  the  low- water 
channel  to  a  proper  width,  and  in  the  protection  of  caving  banks.  The 
appropriation  also  provides  for  a  certain  amount  of  dredging  and  other 
temporary  work  for  the  more  rapid  and  immediate  removal  of  obstruc- 
tions to  navigation. 

WOBK  OP  PAST  YEAR  UNDER  BALANCE  OP  APPROPRIATION  "  IMPROV- 
VXa  MISSISSIPPI  RIVER  FROM  ST.  PAUL  TO  DES  MOINES  RAPIDS." 

€tmeral  improvement — The  construction  of  dams  and  shore  protec- 
tions for  the  regulation  of  the  low-water  channel  was  carried  on  by 
days'  labor  and  Government  plant  between  St.  Paul  and  Prescott,  in 
the  vicinity  of  Fountain  City,  at  West  Newton  Bar,  and  between  Otter 
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Island  and  Naavoo.  Buoys  were,  as  usual,  mtfintaiaed  ou  Book  Island 
Bapids.  Extensive  repairs  and  additions  were  made  to  plant.  Sur- 
veys were  made  on  Bock  Island  Bapids,  between  Fairport  and  Musca- 
tine, between  Bead's  Landing  and  Winona,  at  head  of  Lake  Pepin,  in 
vicinity  of  Eeithsbnrgh,  and  between  Fort  Hadison  and  Montrose.  Bx- 
aminations  were  made  at  the  various  localities  where  work  waa  in  prog- 
ress. All  the  details  of  these  works  are  given  in  full  in  the  appended 
reports  of  TJ.  S.  Givil  Engineer  M.  Meigs  and  Assistant  Engineer  0.  W. 
Durham,  the  latter  report  containing  full  extracts  firom  the  report  of 
Superintendent  J.  D.  Dushane. 

Harbor  at  Lake  Oitifj  Minnesota. — ^A  Ml  description  of  this  wwk  is 
given  in  my  last  annual  report  under  the  heading  of  ^<  Harbors  of  Beftige 
on  Lake  Pepin,  at  Lake  City,  Minnesota. '^ 

In  August,  1888,  a  small  amount  of  work  was  done  fbr  the  repair  of 
the  slight  damage  caused  by  ice  during  the  spring  of  1888. 

It  is  not  thought  that  any  extension  of  this  work  is  immediately  neces- 
sary and  the  balance  on  hand  is  sufficient  for  ordinary  repairs. 

Testing  Adams  flume,— The  work  of  Mr.  Adams,  in  connection  with 
the  test  of  his  flume,  was  suspended  by  order  of  the  Secretaiy  of  War 
in  October,  1887.  There  still  remain  outstanding,  in  connection  wi<^ 
the  work,  bills  amounting  to  $^.75 ;  the  parlies  to  whom  these  aoooonts 
are  due  can  not  be  found.  A  full  report  on  this  work  is  given  in  my  last 
annual  report. 

All  the  field  work  of  the  year  under  appropriation  for  '^  Improving 
Mississippi  Biver  from  St.  Paul  to  Des  Moines  Bapids'^  was  com- 
pleted during  the  calendar  year  1888.  Since  January  1, 1889,  the  work 
and  expenditures  have  been  in  connection  with  office  ezp^ises,  swe^f 
work,  and  repairs  and  construction  of  plant. 

<^  IMPBOVINa  MISSISSIPPI  BIVEB  FROM  lONNEAPOLIS  TO  DES  KOIKB8 

RAPIDS.'^ 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $600,000 
for  this  work  and  also  provided  for  a  survey  and  examination  of  the 
Bock  Island  Bapids  with  a  view  to  determining  the  proper  method  of 
further  improvement. 

A  survey  of  Rock  Island  Bapids  was  made  in  September,  October, 
November,  and  December,  1888.  The  question  of  further  improvement 
was  considered  by  a  Board  of  Engineer  Officers,  who  submitted  a  re- 
port under  date  of  January  16, 1889.  The  conclusions  of  the  Board  were 
that  the  construction  of  lateral  canals  on  the  Illinois  side  of  the  river, 
as  proposed  by  the  Business  Men's  Association  of  Moline,  was  not  ex- 
pedient, and  that  such  further  improvement  of  the  rapids  as  was  justi- 
fied by  present  interests  of  commerce  could  best  be  given  at  the  present 
time  by  a  further  improvement  of  the  natural  channel. 

Projects  and  allotments  for  work  under  this  title  of  appropriation 
were  submitted  and  approved,  as  follows: 

1.  New  plant |19,000 

2.  ImproTement  of  Miesissippi  River  from  St.  Paul  to  Presoott,  by  days' 

labor  and  GoTemment  plant SS^OOD 

3.  Improvement  of  Misaissippi  River  in  vicinity  of  Crooked  Slough,  by  days' 

labor  and  Government  plant 5,000 

4.  Improvement  of  Mississippi  River  between  Read's  Landing  and  Fountain 

City,  by  contract 60,000 

5.  Improvement  of  Mississippi  River  between  Fairport  and  Muscatine,  by 

contract 50,000 

6.  Improvement  of  Mississippi  River  in  vicinity  of  Eeithsbux^h,  by  oonkaot .    50, 000 
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7.  ImproTement  of  Miasiasippi  Birer  in  vicinity  of  Fort  Madison,  by  con- 

tract  -  $85,000 

8.  Improvement  of  the  Miflaissippi  Biver  at  the  head  of  Lake  Pepin,  by 

daya^ lalKur and  QovenimMit  plant 66,000 

9.  Operations  of  one  Government  plant  in  the  vicinity  of  Winona  and  at 

other  points L 50,000 

10.  Operations  of  one  Government  plant  in  the  vicinity  of  Pontoosac  and  at 

other  points..; 50»000 

11.  Operations  of  Dredges  Nos.  1  and  3,  and  atten^ng  tow-boats,  catting 

temporary  channels,  etc • 16»000 

18.  Sarveys... 10,000 

13.  Bepairs  of  plant 15,000 

14.  Improvement  of  Book  Island  Bapids 40,000 

Total 5820,000 

STo  project  has  yet  been  sabmitted  for  work  between  Minneapolis  and 
Bt.  Pftnl,  bat  funds  are  reserved  for  snch  work  as  it  may  be  practical 
to  carry  ont  in  the  interest  of  navigation.  A  survey  of  this  section  of 
the  river  was  made  nnder  the  direction  of  Maj.  0.  J.  Alien,  Oorps  of 
Engineers,  in  1887,  and  a  report  upon  snch  survey  was  submitted  by 
Mm  nnder  date  of  December  29, 1887.  It  is  understood  that  Oongress, 
by  an  act  approved  March  3, 1873,  adopted,  as  a  plan  for  the  partial 
improvement  of  the  river  between  Minneapolis  and  St.  Paul,  the  con- 
struction of  a  lock  and  dam  at  Meeker's  Island,  and  it  would  appear 
that  this  plan  of  slack- water  improvement  is  the  only  one  practicable 
for  the  radical  improvement  of  the  river  above  Minnehaha  Greek.  Be- 
tween the  mouth  of  the  Minnesota  and  St.  Paul  the  river  is  now  about 
as  good  as  it  is  below  St.  Paul.  It  is  suggested  by  Major  Allen  that 
the  upper  portion  of  the  channel  between  Minneapolis  and  St.  Paul  can 
be  improved  to  a  limited  extent  by  the  dredging  of  sand,  gravel,  and 
broken  rock,  and  the  removal  of  bowlders.  Detailed  examinations, 
)o<ridng  to  the  carrying  out  of  so  much  work  as  may  be  justified  by  the 
inteiests  involved,  will  be  made  as  soon  as  practicable. 

Contracts  for  work  under  approved  projects  were  made  during  the 
year  as  follows : 

1.  With  Patterson  Brotiiere  for  the  conBtmotton  of  dams  and  shore  protections  in 
the  Ticinitj  of  Fort  Madison,  Iowa. 

2.  With  A.  J.  Whitney  for  constmcting  dams  and  shore  protections  in  the  yloinity 
of  Keithsborgh.  IlL 

3.  With  A.  J.  Whitney  for  constraction  of  dams  and  shore  protections  between 
Fiuxport  and  Muscatine,  Iowa. 

4.  With  A.  J.  Whitney  for  constraction  and  repair  of  dams  and  shore  protections 
between  Bead's  Landing,  Minn.,  and  Fountain  City,  Wis. 

Work  in  the  vicinity  of  Fort  Madison  was  commenced  April  8, 1889, 
aod  is  now  almost  completed.  Work  between  Fairport  and  Muscatine 
and  in  the  vicinity  of  Keithsburgh  has  just  been  commenced.  Work 
botwMn  Bead's  lauding  and  Fountain  Oity  will  be  commenced  early 
in  July. 

Work  between  Bt.  Paul  and  Prescott  was  resumed  April  21, 1889,  by 
days'  labor  and  Government  plant,  and  has  been  carried  on  rapidly  and 
successfully  under  the  immediate  supervision,  of  J.  D.  Dnshane,  United 
States  superintendent. 

Work  in  the  vicinity  of  Pontoosac  was  commenced  April  20, 1889,  by 
days'  labor  and  Government  plant,  and  has  been  vigorously  prosecuted 
under  the  supervision  of  8.  Fdwards,  overseer. 

Work  in  the  vicinity  of  Winona,  owing  to  delay  in  repairs  of  tow- 
boat  Alert,  was  not  commenced  until  May  27, 1889,  but  since  that  date 
good  progress  has  been  made  under  the  superintendence  of  W.  A. 
Thompson,  United  States  superintendent.    The  amount  of  work  imme- 


1734     BEPOBT  OF  THE  CHIEF  OF  ENOINEEBS,  U.  8.  ABMT. 

« 

diately  necessary  in  the  vicinity  of  Winona  proving  not  as  great  as 
anticipated,  the  Government  plant  now  working  there  will  soon  be  trans- 
ferred to  some  other  point. 

Work  on  the  Bock  Island  Bapids,  under  the  immediate  direction  of 
J.  O.  McElherne,  United  States  superintendent,  was  commenced  May 
14, 1889.  Dredge  Ko.  1,  a  drill-boat,  and  launch  Louise  and  barges  are 
employed  on  this  work. 

Preparations  have  been  made  for  commencing  the  work  at  the  head 
of  Lake  Pepin  early  in  July.  The  channel  at  this  point  being  now 
better  than  in  former  years,  it  is  not  expected  that  the  full  allotment 
made  for  this  locality  will  be  expended  this  season. 

Work  in  the  vicinity  of  Crooked  Slongh,  consisting  in  the  repair  of 
existing  dams  and  shore  protections  and  the  extension  of  the  latter, 
was  commenced  April  2  and  suspended  May  9, 1889. 

The  snag-boat  J.  O,  Parke  and  dredge  Phcenix  were  employed  dur- 
ing the  present  season  dredging  temporary  channels  in  the  vicinity  of 
Dallas  and  Pontoosuc  and  above  Wabasha,  and  in  fiimishing  gravel 
for  dam  construction. 

Summaries  of  work  carried  on  during  the  present  season  under  the 
appropriation  for  <'  Improving  Mississippi  River  from  Minneapolis  to 
'  Des  Moines  Bapids"  are  given  in  the  appended  reports  of  AssistantEn- 
gineer  O.  W.  Durham  and  U.  S.  Oivil  Engineer  M.  Meigs.  Full  reports 
on  these  works  will,  as  usual,  be  given  in  the  subreports  for  the  calen- 
dar  year,  which  will  accompany  my  next  annual  report. 

FAOILITATlNa  NAVIGATION  THBOUGH  BEIDOES  OVEE  THE  T7PFEB 
MISSISSIPPI  BIYEB,  BETWEBN  MINNEAPOLIS  AND  KEOKUK,  UNDEB 
8E0TI0N  8,  BIYEB  AND  HABBOB  ACT  OF  JULY  5,  1884,  AND  SECTIONS 
9  AND  10  OF  BIYEB  AND  HABBOB  ACT  OF  AUGUST  11,  1888. 

TSo  new  bridges  have  been  constmcted  during  the  past  year.  Oorre- 
spondence  has  been  carried  on  with  several  of  the  bridge  companies  re- 
garding further  improvements  for  facilitating  navigation  through  draw 
and  raft  spans.  The  changes  in  McGregor  ponton  bridge,  referred  to 
in  last  report,  have  been  made,  and  the  only  work  remaining  to  be  done 
at  this  point  is  the  removal  of  a  few  piles  and  the  constrnction  of  booms. 
Under  date  of  March  25,  1889,  the  Secretary  of  War  formally  ap- 
proved of  certain  work  voluntarily  done  by  the  Chicago,  Milwaukee 
and  St.  Pan!  Bailway  Company  in  1885-'86,  in  connection  with  the 
bridge  at  Hastings,  Minn.  Under  the  provisions  of  the  act  of  Au- 
gust 11, 1888,  the  Secretary  of  War,  under  date  of  December  19, 1888, 
formally  notified  the  Keokuk  and  Hamilton  Bridge  Company  to  so  alter 
the  bridge  at  Keokuk,  Iowa,  as  to  render  navigation  through  it  free, 
easy,  and  unobstructed,  prescribing  that  the  work  should  be  completea 
on  or  before  March  3 1 ,  1889.  No  action  has  yet  been  taken  by  the  com- 
pany. 

aENBBAL  BEMABKS. 

The  stage  of  water  during  the  year  1888  was  favorable  for  the  inter- 
ests of  navigation,  the  river  reaching  during  that  year,  at  many  points, 
its  highest  well-authenticated  stage.  During  the  year  1889  the  river 
has  been  remarkably  low,  owing  to  the  absence  of  snow  last  winter  and 
a  scarcity  of  the  usual  spring  rains.  It  is  possible  that  the  river  during 
the  coming  fall  may  reach  the  low- water  mark.  Dnring  the  low-water 
season  of  this  year  the  benefits  derived  from  the  work  already  carried 
out  by  the  Government  have  been  very  apparent.  Navigation  at  most 
of  the  points  wbere  formerly  much  trouble  was  experienced  has  been 
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comparatively  easy  and  unobstructed.  Whatever  trouble  has  been  ex- 
perienced 80  far  this  season  has  been  at  points  where  the  channel  has 
not  yet  been  properly  regulated. 

During  the  present  season  the  Mississippi  Biver  Logging  Company, 
being  unable  to  make  full  use  of  their  rafting  grounds  in  Beef  Slough, 
have  run  loose  logs  in  the  Mississippi  from  the  mouth  of  the  Chippewa  to 
the  head  of  West  Newton  Slough,  a  distance  of  about  10  miles.  This  has 
been  very^annoying  to  the  other  interests  of  navigation^  and  it  is  to  be 
hoped  that  such  occupation  of  a  portion  of  the  Upper  Mississippi  Biver 
is  but  temporary.  If  this  running  of  loose  logs  in  the  Mississippi  Biver 
ia  proper  and  to  be  permanently  continued,  it  would  appear  question- 
able whether  it  is  desirable  for  the  Oovemment  to  continue  its  work  of 
improvement  between  Bead's  Landing  and  Alma,  and  unfortunately  this 
section  of  the  Upper  Mississippi,  owing  to  excessive  width  and  amount 
of  sand  brought  in  by  the  Chippewa  Biver,  is,  even  without  the  addi- 
tional obstruction  caused  by  loose  logs,  one  of  the  most  troublesome  and 
difficult  to  improve  of  any  between  St.  Paul  and  the  Des  Moines  Kapids. 

As  has  been  heretofore  expressed,  it  is  desirable,  if  the  radical  improve- 
ment of  the  Upper  Mississippi  Biver  is  to  be  continued  and  carried  to 
a  successful  completion,  that  it  should  be  carried  on  under  liberal  ap- 
propriations. As  an  amount  that  can  be  expended  during  the  fiscal  year 
ending  June  30, 1891, 1  would  submit  an  estimate  $1,500,000.  It  will  be 
remembered  that  this  is  an  estimate  for  carrying  on  work  over  about  500 
miles  of  river,  all  of  which  will  in  time  require  improvement,  and  though 
the  estimate  is  apparently  for  one  work  it  covers  a  large  number  of 
works,  which,  while  belonging  to  one  system,  are  in  fact  independent  of 
each  other,  in  giving  the  amount  that  can  be  expended  in  one  year  it 
is  understood  that  the  economical  and  proper  expenditure  of  such  a  sum 
must  be  preceded  by  adequate  preparation.  Such  preparation  requires 
time  and  can  not  be  made  till  the  means  of  carrying  on  the  work  are  in 
sight. 

Oommeroial  statistics  relating  to  the  Upper  Mississippi  Biver  are 

Siven  in  connection  with  the  report  on  '^  Operating  snag-boats  and 
redge-boats  on  the  Upper  Mississippi  Biver.*'  These  statistics  do  not 
in  any  sense  indicate  the  relations  of  this  work  to  the  interests  of  conr 
meroe  and  the  general  public.  The  influence  which  the  Upper  Missis- 
sippi in  an  improved  condition  has  upon  freight  rates  must  be  taken  as 
a  measure  of  its  importance. 

The  existing  project  for  this  work  is  one  of  general  methods  and  plans 
rather  than  detaUs.  No  definite  estimate  of  cost  of  completion  can  well 
be  given.  Projects  for  the  expenditure  of  each  appropriation,  in  ac- 
eoidanoe  with  approved  plan  and  methods,  are  presented  in  lieu  of  a 
graenl  project  for  completion  of  work. 

•UMMAKT  OV  XXPENDITUBBS  FOB  CALENDAR  TBAB  XKDIXG  DEGEMBBR  31,  1888. 

Si.  PftQ]  to  PtMOott 123,020.23 

W«0t  Newton  Bar 5,402.84 

ViohiityofFoimtainClty 8,855.37 

Otter  Iduid  to  Naavoo 4,676. 16 

Buoys  on  Book  Island  Bapida 1,121.70 

Qak^g'homt  Qweral  Bernard 1,443.94 

Snrreya  And  ganges 12,068.28 

Porehase,  oare,  and  repair  of  plant 20,650.20 

Total  (general  improvement) 77,838.72 

Harbor  at  La&e  City  (allotted  by  act  of  Jaly  5, 1884) 1,529.65 

Fnotiioal  teat  of  Adams's  flame  (aUotted  by  act  of  Angust  5,  1886) 72. 00 

Vel azpenditoie 79,440.37 
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GENERAL  STATEMENT  OF  KSCEIPT8  AND  EXPENDITURES. 

Expended  by  vouchers  from  oommencement  of  improyement  to  July 
1,1889: 

For  general  improvement : 

St.  Paul  to  Des  Moines  Rapids •11,562,096.50 

Minneapolis  to  Des  Moines  Jtapids 142, 901*63 

For  harbor  at  Lake  City,  St.  Paul  to  Des  Moines  Rapids 12,484.17 

For  practical  test  of  Adams's  flume,  St.  Paul  to  Des  Moines  Rapids..  122, 176. 83 

Total 1, 739,659. 13 

Deduct  amount  received  from  sales  of  fuel f013. 68 

Deduct  amount  received  from  sale  of  rock 1, 078. 06 

2,021.73 

Net  cost  of  improvement.. 1,737,637.40 

Balance  July  1,  1889 : 

St.  Paul  to  Des  Moines  Rapids t|2, 764.23 

Minneapolis  to  Des  Moines  Rapids 457,098.37 

459,862.60 

Total  appropriated 2,197,500.00 


ABSTRACT  OF  APPROPRIATIONS. 

St.  Paul  to  Des  Moines  Rapids : 

By  act  approved — 

June  18, 1878 |250,000 

March  3,  1879 100,000 

June  14,  1880 150,000 

March  3,  1881 200,000 

By  act  passed  August  2,  1882 250,600 

By  act  approved — 

July  5, 1884  (general  improvement) • 250,000 

July  5,  1884  (applied  to  harbor  at  Lake  City) 15,000 

August  5,  1886 382,500 

Minneapolis  to  Des  Moines  Rapids: 

By  act  of  August  11,  1888 600,000 

Total 2,197,500 

Net  expenditures  on  the  variovs  sections  of  the  river  heifceen  Minneapolis  tind  Des 
Rapids  from  commencement  of  improfoemtmi  to  July  1,  1889. 


LooaUty. 


MianeftpoUs  to  St  Paul  (Omaha  Bridge). 

St.  Paul  (Omaha  Bridge)  to  Prescott 

Preaoott  to  head  of  Liuie  Pepin 


Harbor  at  Lake  City. 

Poot  of  Lake  Pepin  to  Alma 

Alma  to  Winona  Bridge 

Winona  Bridfte  to  La  Crosse  Brid jce 

La  Croeae  Bndse  to  MdGregor  Bridge 

HoGregor  Briiige  to  Dnbnqne  Bridge 

Dubnqne  Bridge  to  Clinton  Bridge 

Clinton  Bridge  to  Book  Island  Bridge 

Book  Island  Bridge  to  Kelthsburgh  Bridge 
Keithsbnrgh  Bridge  to  Des  Moines  Rapl&. 

tinrveys,  gnuges,  and  meter-work 

Snag  and  dredge  boats  and  wrecking  

Facuitating  navigation  throngh  bridges.... 

Plant  at  estimate  value 

Practical  test  of  Adftms^s  flame 


Total 


I>i8tanoe. 


MUes, 
11 
82 
28 


12 
29 
81 
72 
GO 
S7 
40 
58 
60 


Amount 


$480,! 

85,880.«0 

12,484.17 

187,879.06 

281,08L60 

83,628.98 

86,694.74 

S1,3U.19 

49,782.86 

87,778.48 

41,009.89 

282,^21:  SO 

87,606.10 

30,480.67 

l,20ia2 

87,188.07 

22,1711:63 


1,787,637(40 


•Tbis  ainountincludes|l,354.50heretoforereported  "  For  oflBce  Chief  of  Engineors." 
t  In  addition  to  this  amount  Mr.  Adams  expended  |8,000,  appropriated  by  act  of  Aa- 
gust  2,  1882,  as  a  separate  item.  ' 

X  Of  this  amount  |2,r>15.83  pertain  to  Lalce  City  Harbor,  $215.65  are  non-payments 
on  account  of  general  improvement,  and  $32.75  are  non-payments  on  acoonnt-of  prac- 
tical test  of  Adams's  flume. 
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FINANCIAL  STATBMIBNTS. 

1.  Generalimprovement. 

Jnly  1, 1888,  amount  available $62,210.76 

Amount  appropriated  by  act  of  August  11,  1888 600,000.00 

Beceiyed  irom  sale  of  fuel 111.04 

662, 321. 80 
Jnly  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18b8 |204,975.03 

July  1,  1889,  outstanding  liabilities 4,746.49 

July  1,  1889,  amount  covered  by  existing  contracts 92, 275. 07 

301,996.59 

July  1, 1889,  balance  available 360,325.21 

2.  Allotment  for  practical  test  of  Adams's  Flume.    (Act  of  August  5, 1886.) 

July  1,  1888,  amount  available f67.05 

July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 $34.30 

Jnly  1,  1889,  outstanding  liabilities 32.75 

67,05 

3.  Applied  to  Lake  City,  Minn.    (Act  of  July  5, 1884.) 

July  1,  1888,  amount  available $3,014.77 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18d8 498.94 

Jnly  1, 1889,  balance  available 2,515.83 

ST.  PAUL  TO  DBS  MOINES  BAPIDS. 

Money  statement 

Jaly  1, 1888,  amount  available $65,225.53 

Baoeived  from  sales  of  fuel 111.  04 

65,336.57 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,  1888 .' $62,572.34 

July  1, 1889,  outstanding  liabilities 248.40 

62,820.74 

July  1,  1889,  balance  available 2,515.83 

— — ^— "  ■ 

MINNEAPOLIS  TO  BES  MOINES  BAPIDS. 

Money  statement 

Amount  appropriated  by  act  of  Au^ast  11,  1888 $600,000.00 

Jnly  1, 1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstaoding  Jul v  1,  1888 $142,901.63 

July  1, 1889,  outstanding  fiabihties 4,498.99 

July  1, 1889,  amount  covered  by  existing  contracts 92, 275. 07 

239,674.79 

July  1,  1889,  balance  available 360,325.21 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1891 : 1,500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.  harbor  acts  of  1866  and  1867. 
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Ahtiract  of  propoiaU  reoHved  and  cpened  (jf  MaJ,  A.  Mackenzie^  Corp»  of  JBmginmnt 
at  Sock  Island,  III.,  March  20, 1889,  at  2  p.  m.,  for  con$imoHan  ofdam»  amd  tkare 
proteeUom  of  knuh  and  Mtone  bMween  Faiirpart  oimI  Mmeaiimt,  Iowa, 


Ko. 


KaoM  and  addreM  of  Udder. 


Stone  in  piece, 

90,000  coblo 

ymrds. 


Peronbic 
yard. 


ToteL 


Broali  in  place, 

90,000  enblo 

yeida. 


Per  onbie 
yard. 


TotaL 


1 
8 

8 

i 

6 

0 

7 

8 

0 

10 

11 

19. 

18 

U 

15 


Coleman  Biothera,  Davenport^  Iowa 

A.  J.  Whitney,  Rock  Island,  111 

Fmin  Bambnok  Cooatmction  Company, 

StLovie,  Mo 

Thomas  G-.  Isherwood,  Le  Claire,  Iowa .... 

GeorKO  Lament,  Bock  Island,  HI 

Dodge,  Halbert  k,  Co.,  Bnfl&ilo,  Iowa 

Sid.  J.  Tmax,  HasUoffs,  Minn 

Albert  Kirehner,  Fountain  City,  Wis 

Jacob  Richtman,  Fonntain  City,  Wis 

Conrad  Simbeck,  Keoknk,  Iowa 

Patterson  Brothers,  Keoknk,  Iowa 

George  H.  Schafer,  Fort  Hadison,  Iowa. . . 

Peter  MoGee,  St.  Charles,  Mo 

H.  S.  Brown.  Qnlncy,  SI  

Charlea  H.  Appleton,Qainey,I]l 


|(t95 
Llfi 

1.95 

1.98 

1.40 

1.191 

1.94 

L90 

1.U 

L85 

1.90 

L40 

L19i 

1.10 

LOS 


195^000 
93»000 

95,000 
94,000 
28,000 
93,900 
94.800 
94,000 
98,800 
27.000 
94,000 
28,000 
93,900 
22,000 
83,000 


10.40 


.70 
.00 
.66 

:£* 

.67 
.88 
.06 
.40 
.70 
.60 
LOO 
.86 


08,000 
8,88t 

14,000 
10.000 
11,000 
13»000 
18,000 
11,400 
19,800 
18,000 
8,000 
14,000 
19,000 
90,000 
17, 


081;  888 

ll,08» 

88^008 
84,800 
88^000 
87,408 
87.800 
88^,408 
41,400 
48,008 
89,008 
42,008 


42,000 

601000 


Ahsfrad  of  proposaU  rooeivtd  and  opened  by  Maj,  A,  Machensie,  Corps  of  Engineen,  at 
jRoek  lelatM,  Ilhy  March  20, 1889,  al  2  p,  nL^for  oonetruoUmg  om$k  andeUme  dame  amd 
shore  proteoHone  in  vicmUy  of  KeUhsburgh,  At. 


How 


1 
2 
8 


6 
8 
7 
8 

0 
10 
II 
12 
18 
14 


Name  and  addrsM  of  bidder. 


Cdtoman  Brothers,  Davenport,  Iowa 

A.  J.  Whitney,  Rock  IsUnd,  III 

John  Loftns  and  Charles  A.  CameroD,  Bnr* 

lingtOD,  Iowa* 

Fmin  Bambriok  Gonstniction  Company. 

St.  Louis,  Mo 

George  Lamont,  Rock  Island,  HI 

Fisher,  Koehler  A. Co., MnsoattnOjIowa . . 

Albert  Kirehner,  Fonntain  City,  wis 

Sid.  J.  Tmax,  Hastings,  Minn 

Jaoob  Richtman,  Fonntain  City,  Wis 

Conrad  Bimbeck,  Keoknk,  Iowa 

Patterson  Brothers,  Keoknk,  Iowa 

GeoTce  H.  Sohafer,  Fort  Madison,  Iowa  . . 

H.S.  Brown,  Qninoy,  HI 

Peter  MoGee,  St.  Charles,  Mo 


Stone  in  plaoe, 

20,000  eabio 

yards. 


Per  onbie 
yard. 


0L64 
L20 

L64 

L50 
LOO 
L75 
LOO 
L48 
L68 
L45 
L76 
1.40 
LOO 
L88i 


TotaL 


830,800 
24,000 

80,800 

80,000 
82,000 
85.000 
80,000 
28,800 
80,000 
20.000 
3^000 
28,000 
82,000 
27,700 


Brush  in  plaoe, 

20,000  onbio 

yazda. 


Per  cnblo 
yixd. 


*  Informal  guaranty  incomplete. 


00.40 
.40 

L24 

.85 
.55 
.70 
.70 
.70 
.88 
.68 
.85 
.70 
.76 
•4 


TotaL 


08,000 

8,000 

24,800 

17,000 
ILOOO 
14,000 
14,000 
14,000 
12,600 
UOOO 
17,000 
14,000 
1^000 
12^800 


GxiBd 
OolaL 


088^888 
82,008 

66,008 

47,000 
48,800 
48,000 
44,000 
42,888 
48,900 
49.600 
69,000 
49,000 
47.600 
40^600 


J 


i 
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Ahttract  of  propo»ala  received  and  opened  ly  Jdaj,  A,  Mackenzie j  Corps  of  Engimeertf 
at  Bock  iBUindy  IIU,^  March  20,  18»9,  at  2  p,  m.,  for  conatruction  of  dame  amd  ekoro 
proteotiont  of  kr^sh  and  stone  in  vicinity  of  Port  Madiaonf  Iowa. 


Fo. 


1 

2 
8 

4 
6 
6 
7 
8 
9 
10 
11 

n 


Kame  and  addreen  of  bidder. 


A.  Sk  Whitnev,  Rock  Iiiliuid,  lU ., 

B.  Lttntry  ii  Sons,  Fort  Madifton,  Iowa 

Froln  Bambiick  Constraction  Company, 

SuLoaia,  Mo 

Gkorse  Lamont,  Rock  Island,  III 

Albert  Klrchner,  Fountain  City,  Wis 

Jaeob  Biohtman,  Fonntain  City,  Wis 

Sid.  J.  Tmai^,  HastinsB,  liinn 

Patterson  Brothers,  Keoknk,  Iowa 

Conrad  Eimbeck,  Keokiik.  Iowa 

Qeorge  H.  Schafer,  Fort  Madison,  Iowa. . . 

H.8.  Brown,  Qutnoy,  HI 

Chaorles  H.  Appleton,  Quinoy,  lil 


Stone  in  place, 

14,000  eubio 

yards. 


Per  onbic 
yard. 


$1.10 
1.46 

1.45 
1.50 
1.85 
L44 
L25 
1.20 
1.25 
1.14 
L15 
L96 


TotaL 


$16,660 
20,800 

20.800 
21,000 
18,900 
80.160 
17,500 
16,800 
17,500 
16,060 
16,100 
27,800 


Bmah  in  place, 

14,000  cubic 

yarda. 


Per  cubic 
yard. 


$0.60 
.76 


.66 

.70 
.63 
1.00 
.40 
.TO 
.70 
.66 
.85 


TotaL 


$7,000 
10,600 


11. 

7,700 

9,800 
8,820 

14,000 
6,600 
9,800 
9,800 
9,100 

11,900 


Gnnid 
TMaL 


$28,660 
80,800 

88»900 
28,700 
28,700 
28,080 
81.500 
22.400 
27,80$ 
25,700 
26.200 
60120$ 


Ahstraet  of  propoeaU  received  and  opened  "by  Maf.  A,  MaokmuriB,  Corps  of  JBngimeerMf 
at  Bock  leland.  III.,  March  20,  1889,  at  2  p.  m.,for  eonatruotion  amd  repair  of  dams 
and  shore  protections  of  hrush  and  stone  between  Sead^s  Landing,  Minn,,  and  JPaiiiitei» 
City,  Wis. 


Va. 

Kama  and  address  of  bidder. 

Stone  in  place, 

22,000  cubic 

yards. 

Bmsh  in  place, 

18,000  cubic 

yacda. 

Grand 
total. 

Per  cubic 
yard. 

TotaL 

Per  cubic 
yard. 

TotaL 

A.  J.  Whitney,  Rook  Island,  lU 

$1.30 
1.20 
L24 
1.48 
1.26 
L55 
1.65 

$28,600 
26,400 
27,280 
82,780 
27,720 
84,100 
86,300 

$0.60 
.96 
.60 
.50 
.63 
.85 
.85 

$9,000 
17,100 
10,800 
8,000 
U,840 
16,300 
16,800 

$87,600 
43,500 
88,080 
41,780 
89,060 
48,400 
51,600 

Clarenoe  Jellison.  Wabasha.  Minn 

Albert  Eirchner,  Fonntain  City,  Wis 

Sid.  J.  Trnax,  Hastings,  Minn 

Jacob  Richtman,  Fonntain  City,  Wis 

Patterson  Brothers. Keokux. Iowa. ........ 

Charles  H.  Appleton,  Qaincv.  IlL * 

*  Informal  seals  wantini{. 


luiport  of  mr.  c.  w.  durham,  assistant  rnoinebr. 

United  States  Engineer  Office, 

Bock  Island,  III.,  January  I,  1889. 

Major  :  I  have  the  honor  to  submit  the  following  roport  of  operations  for  the  im- 
prorement  of  the  Mississippi  River  in  the  division  under  my  charge,  extending  fh>m 
8t,  Pan],  Minn.,  to  the  vicinity  of  Burlington,  Iowa,  for  the  calendar  year  endinir 
December  31, 1888 : 

ST.  PAUL  TO  PRESCOTT. 

Operations  were  carried  on  by  hired  labor  and  purchase  of  material  in  open  market 
and  the  use  of  portions  of  plants  1  and  2  and  at  aifferent  times  of  United  States  tow- 
boat  Fury  and  steam-launches  Louise,  Stella,  and  Bessie. 

Details  of  this  important  work  are  given  in  the  following  extracts  from  the  seaaon's 
report  of  Mr.  J.  D.  DuBhane,  superintendent  in  local  charge : 

"At  the  time  of  resuming  operations  for  the  season  of  1888,  September  10,  the  con- 
dition of  the  river  was  good,  excepting  at  Frenchman's  Bar,  Just  below  St  Paul,  and 
at  Island  17. 

''The  bar  at  Frenchman's  had  been  shoaling  eradnally  for  several  years,  bnt  the 
special  trouble  this  season  was  largely  caused  By  dumping  into  the  river  the  city 
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refhse,  consisting  of  street  Bweepinss,  gftrbaee,  ete.,  from  the  barges  of  the  Sftiiitftiioii 
Company,  which  contracted  with  Uie  city  ot  St.  Paol  for  the  removal  of  all  lefiiae 
matter  from  the  city  limits.  This  company  seems  not  to  have  confined  the  depositing 
of  this  material  to  any  particnlar  place,  hat  apparently  damped  it  whereyer  it  besi 
salted  its  convenience.  This  practice  was  cod  tinned  nntil  the  shores  of  the  river  be- 
came excessively  foal,  '  creating  a  most  noxions  atmosphere,  proving  a  nnisance  to 
the  inhabitants  of  the  citv  of  South  St.  Panl,' which  early  in  Aagnst  bronght  anit 
against  the  company,  ana  secured  an  injnnction  restraining  it  from  depoaitmg  '  gax^ 
bage  and  other  noisome  material '  in  the  river  or  along  its  banks  in  the  vicini^  of 
Sonth  St.  PanL  The  company  then  changed  its  place  of  deposit  and  pretended  to 
use  the  lower  end  of  Pig's  £ye  Slongh  for  a  damping  ground.  WhUe  some  depostts 
of  this  material  was  mwde  in  the  slongh  (a  sreat  part  of  which  was  immediately  car- 
ried by  the  current  out  into  the  river),  much  ^as  unloaded  directly  into  the  river  be- 
low the  slough.  On  several  occasions  overloaded  barges  grounded  on  Frenchman's 
Bar,  where  tbey  were  left  until  darkness  covered  the  company's  actions  ttom  public 

§aze  while  unloading  the  stuff  into  the  river.  Much  of  this  material  settled  on  the 
ottom,  forming  lumps  in  the  channel,  which  proved  serious  obstacles  to  navigation. 
Some  idea  of  the  enormous  quantity  of  city  refuse  deposited  in  the  river  may  M  had 
when  it  is  stated  that  500  tons  per  day  are  dumped  in  from  Minneapolis  below  the 
falls,  and  the  quantity  from  St.  Paul  is  probably  equal  to  or  greater  than  thia,  as 
Minneapolis  has  a  crematory  with  a  capacity  of  ^MK)  tons  per  £iy,  while  the  entire 
quantity  collected  in  St.  Paul  goes  into  the  river.  Supposing  1,000  tons  per  day  de- 
posited by  the  two  cities  during  seven  months  in  the  year,  and  that  1  ton  will  make 
1  cubic  yard  in  bulk  (it  will  make  much  more),  sufficient  material  to  completely  fill 
the  river-bed  to  a  plane  1  foot  above  low  water  of  1864  from  St.  Paul  to  the  St.  Croix 
BiTcr,  a  distance  of  30  miles,  would  be  deposited  in  about  twenty-five  years. 

"At  time  of  resuming  operations  for  the  season  of  1888  the  bar  at  Idand  17  gave 
the  most  trouble,  and  on  September  10  work  was  begun  at  this  place.  Dams  28  and 
28^  (sheet  5)  were  built  between  Dams  IH  and  19.  and  Dam  18  was  lengthened  100  feet 
and  raised  to  4.5  feet  above  low-water.  While  tnis  work  was  in  progress  the  dredge 
FhceHix  arrived,  and  on  September  14  began  casting  a  temporary  cut  through  the  bar; 
this  cut  started  at  the  reef  of  bar  about  100  feet  out  from  Dam  19  and  inclined  up- 
stream toward  the  head  of  Island  17.  After  Dams  28  and  28}  had  been  built  across  what 
little  channel  existed  this  cut  afforded  passage  for  boats  until  a  better  opening  could 
be  secured  along  the  shore  of  Island  17,  where  it  was  designed  the  permanent  chan- 
nel should  foim.  On  September  21  a  cut  was  begun  near  the  foot  of  Island  17.  The 
dump-boats,  being  now  available,  the  dredged  material  was  carried  beyond  the  chan- 
nel limits  and  deposited  near  shore  between  the  dams.  By  the  23d,  as  a  result  of 
the  dams  built  and  the  removal  of  a  part  of  the  moving  sand  from  the  channel  by 
the  dredge,  a  passage  100  feet  wide  and  4  feet  deep  was  secured.  At  this  stsge  of 
operations  it  was  thought  best  to  let  the  increased  velocity  of  the  cnrrent  continue 
the  im pro vement ,  and  the  dredge  was  withdrawn  and  sent  to  Frenchman's  Bar.  Work 
on  the  dams  was  finished  September  26,  and  the  fleet  was  towed  to  Frenchman's  for 
farther  operations.  By  the  middle  of  October  the  channel  at  Island  17  had  become 
wide  and  straight,  with  a  depth  of  water  of  5.5  feet. 

''At  Frenchman's  the  dredge  started  casting  a  cut  through  the  bar  on  September 
25.  On  the  27th  Dams  31  and  32  (sheet  1)  were  begun.  Dredgine  operations  con- 
tinued nntil  October  13,  by  which  time  a  cut 'was  made  1,500  feet  long.  40  feet  wide 
at  npper  end,  and  75  feet  wide  at  lower  end,  having  a  clear  depth  of  5  feet  of  water. 
These  operations  consisted  of  one  cut  cast  into  a  bank  1,500  feet  long,  one  cut  800  foot, 
and  one  cut  200  feet  long,  the  material  from  the  last  two  cuts  being  removed  in 
dumps  and  the  greater  part  deposited  bevond  the  channel  limits.  The  material 
dredged  was  a  mixture  or  coarse  sand,  small  gravel,  and  mill  refuse.  The  constmo- 
tion  of  dams  and  bank  revetment  was  continued  nntil  November  3.  Dnringthis 
time  there  were  built  Dams  16,  17,  18,  19,  and  20  ^sheet  l^  from  the  left  bank  JDams 
31,  32,  33,  34,  and  35  (sheet  1)  from  the  right  bank  were  partially  completea;  and 
the  left  bank  for  a  distance  of  2,200  feet  between  Dams  19  and  20  was  protected.  On 
account  of  the  scarcity  of  material  but  a  slight  covering  of  rock  was  used  on  this  re- 
vetment. Owing  to  the  large  volume  of  sand  within  the  channel  limits,  which  it  was 
not  desirable  to  set  in  too  rapid  motion,  the  dams  from  the  right  bank  were  not  bnilt 
to  their  fhll  length ;  these  dams,  31  to  35  inclusive^  should  be  completed  during  the 
season  of  1889. 

**  The  rock  patch  below  Grev  Cloud  Landing  was  removed  between  October  15  a&d 
18  by  dredging.  The  material  consisted  of  a  mixture  of  bowlders  (many  of  them  8 
to  3  feet  in  diameter),  gravel,  sand,  and  clay ;  it  was  deposited  on  line  of  prolongation 
of  Dam  10  (sheet  5).  AH  rocKs  that  could  be  found  were  removed.  There  seem  to  be 
^avel  deposits  at  each  end  of  the  rock  patch,  that  at  the  npper  end  apparenUy  be- 
ing a  contionation  of  the  gravel  point  on  shore  above ;  the  top  of  the  gravel,  except 
near  the  shore  above,  is  3  feet  Mow  low  water  of  1864;  a  thorongn  Bounding  of 
these  deposits  was  made,  but  no  bowlders  were  fonnd. 
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"Prom  October  19  to  S2  tlie  dredge  operated  at  the  xnoatli  of  Bonlanger  Slough, 
deepening  the  passage  to  the  quarries  ana  winter  harbor  of  the  Government  fleet,  and 
removing  rooks  from  the  riyer-bed  blown  in  from  the  qnarries  below  the  slough. 
October  23  the  dredge  was  transferred  to  Mr.  W.  A.  Thompson,  U.  8.  superintendent. 

"NoYember  3  the  plant  was  t<aken  to  the  Yicinity  of  Island  16,  and  Dams  29  and  30 
(sheet  5 Were  built — Dam  29  from  the  right  bank  below  Dam  19,  and  Dam  30  fkom  the 
left  banK  below  Dam  S5 ;  Dam  31  (sheet  5)  from  the  left  bank  below  Dam  30  was  partly 
completed,  being  left  unfinished  on  account  of  materials  being  exhausted  at  close  of 
season.  Dams  16, 17, 19, 20,  21«  22,  23,  and  25  (sheet  5)  were  raised  to  4.5  feet  aboYe 
low  wster,  and  Dams  19, 20,  and  21  were  lengthened  50  feet  each :  Dam  1  (sheet  5)  was 
repaired,  the  repairs  consisting  of  30  feet  of  new  dam,  a  new  shore  protection  where 
the  east  hank  waa  washed  out,  and  a  course  of  brush  and  rook  oYer  the  entire  length 
of  dam.    Slight  repairs  were  made  to  the  revetment  of  Island  13. 

"  Operationa  were  suspended  November  15,  and  the  plant  waapntin  winter  quarters 
in  Bonlanger  Slough  on  the  16th. 

"Works  of  improvement  should  be  constructed  during  the  season  of  1889  at  the  fol- 
lowing placesL  or  so  much  thereof  as  lime  and  funds  will  permit ;  all  of  these  works 
form  part  of  the  general  system  projected  for  the  permanent  completion  of  the  stretch 
(rf river  under  consideration:  The  completion  of  the  series  of  dams  from  St.  Paul  to 
Pig^  Eye ;  of  these  Dams  28  and  30  should  be  omitted,  and  Dams  27  and  29  should  be 
oooatruoted  with  a  trainings-wall  at  outer  ends  (similar  to  Dam  4,  sheet  1) :  the  con- 
stmotion  of  revetment  on  rieht  bank  at  Pig^s  Eye ;  a  few  short  dams  from  neht  bank 
at  KMoeia;  dams  from  left  bank  in  the  vicinity  of,  and  revetment  of  right  bank  be- 
low, lane  Bend ;  dams  in  continuation  of  the  series  opposite  Island  15;  revetment  of 
right  bank  below  Hastings. 

"  Bepaira  should  be  made  at  the  following  places :  Dams  in  the  vicinity  of  Kaposia ; 
dams  opposite  Newport :  revetment  above  fiooinson's  Bocks;  Dam  11  ^sheet  4) ;  dama 
in  the  vicinity  of  lelana  15;  Dams  1  and  2  (sheet  5)  need  rock  covering;  revetment 
oppoaite  Nininger.'' 


lUIT  OF  WORKS    CONSTRUCTED    AND    REPAIRED,  AND  OF    MATERIALS    USED  DITRING 

SEASON  OF  1888,  BETWEEN  ST.  PAUL  AND  PRESCOTT. 


Works. 


DimeoflloDs. 


ShMtli 


Dam 


»b.  1« 

ir«.17 

No.  18 

No.  19 

No.  ao 

No.  »1 

NO.W 

Nan - 

No.  34. 

No.  85 

BovotoiAnt  below  Dun  No.  10 

4t 
Sovotment  below  Island  18,  repairs. 
SbeetV: 

Dam  No.  88 

DamNo.28| 

Dam  No.  88 

DamNa80 

DamNoi  tt 

Dam  No.  1,  repaira  and  extension. . . 

Bam  No.  18,  raised 

Dam  No.  17»  raised    

Dam  No.  18; raised  and  extended  ... 
Dam  No.  19^  raised  and  extended — 
Dam  No.  20,  raised  and  extended  ... 
Dam  No.  21,  rais^xd  and  extended  . . . 

Dam  No.  28,  raised 

Dam  Ho.  83,  raised 

Dam  No.  89v  raised 


Total 


Add  for  14,400  poles  pot  in  woriss,  cubic  yards. 
Cebio  yards  of  materiala  put  in  works 


Length. 


FeeL 

00 
150 
240 
136 
176 
4C0 
600 
800 
600 
450 
8,200 


4S0 

480 
800 
140 
ISO 
80 


100 
60 
60 
60 


Height 

abore 

low  water 

of  1804. 


FuL 

4.5 
4.6 
4.6 
4.6 
4.5 
4.5 
4.0 
4.0 
4.0 
4,6 


4.6 
4.5 
4.6, 
4.6 


4.6 
4.6 

4.6 
4.6 
4.6 
4.^ 
4.6 
4.5 
4.5 


HateriaL 


Bock. 


(hMcytirdM, 
135.7 
181.0 
228.2 
222.1 
127.0 
400.0 
402.0 
470l2 
640.6 
603.0 
1,800.4 

120.2 

(W3.0 
015.1 
300.0 
247.8 
131.0 
335.1 
173.2 
12&6 
372.3 
802.4 
168.7 
126.8 
138.8 
83.8 
12a  g 


BnialL 


0,754.4 


0.764.4 


OvbUyardt, 

408.0 

468.0 

840.8 

82818 

426.0 

l,30a6 

1,000.0 

1.057.4 

1,480.0 

1,107.0 

2.027.5 


1,607.7 
8,008.0 
686.7 
650.0 
478.1 
640.6 
177.8 
140.1 
61L4 
687.4 
26L0 
807.0 
247.7 
162.0 
288.0 


U^671.4 
480.0 


20,05L4 
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Thie  materialB  were  purchased  in  open  market  at  the  following  prices:  Rock  on 
barges,  46  to  47  cents  per  onbio  yard;  bmsh  on  barges,  26  cents  per  cubic  yard; 
poles  on  barges,  3  cents  each. 


FIICAXCIAL  STATBIOEMT  FOB  WOBX0  OF  IMPBOVINO  XI88IBSZPPI  SIVXB  B: 

PAUL  Ain>  PBS800TT  DUBINO  THK  BBAAON  OF  1888. 


Amonnt  expended  in  the  field  for  the  calendar  year  1888  (firom  distribntion 

sheets) tl9,8&M 

Add  proportion  of  general  superintendence  and  office  expenses 3, 797. 89 

Add  for  nse  and  deterioration  of  plant 10,85L06 

Total  cost  of  works 33,871.31 

Cubic  yards  of  material  pnt  in  works : 

Bmsh  and  poles 90,0&L4 

Bock 0,^754.4 

Total 89,806.8 

ATcrage  cost  per  cubic  yard  of  material  in  place • L 136 

Arera^e  cost  per  cubic  vard  of  material  in  place,  exclusive  of  plant  chatgCi 

bu t  including  general  superintendence  and  office  expenses 0. 793 

Average  cost  per  cubic  yard  of  material  in  place,  exclusive  of  general  su- 

perintendeoce,  office,  and  plant  charges 0.666 

Average  cost  per  cubic  yard  of  material  on  barge 0.3S8 

Average  length  of  tow  of  material,  miles 15.9 

Average  cost  per  cubic  yard  of  towing  and  putting  in  material 0. 337 

TICINITT  OF  FOUNTAIN  dTT,  WI800KBIN. 

The  bar  at  this  locality  was  very  troublesome  in  1887 ;  in  fact^  more  so  than  amy 
other  between  Des  Moines  Bapids  and  St.  Paul.  The  project  for  work  at  Fountain 
City  was  submitted  March  29,  1888,  and  approved  April  4, 1888.  It  proposed  the  oon> 
struotion  of  three  wing-dams  extending  from  Island  60,  nearly  opposite  the  upper  end 
of  the  village,  and  contracting  the  water-way  at  the  bar  at  a  4>feet  stage  to  abont  800 
feet,  and  some  small  repairs  to  the  ends  of  Dams  1, 2, 6,  and  19  (sheet  17). 

Tne  work  was  performed  by  day's  labor  aud  purchase  of  material  in  open  market^ 
steam  launch  Louise  and  eixht  barges  being  used  for  transportation  of  the  materiaL 

Operations  commenced  June  14  on  Dam  26,  the  upper  one  of  the  series.  It  was  com- 
pleted June  28,  is  620  feet  in  length,  and  has  its  crest  at  an  elevation  of  aboat  5  feet 
above  low  water  of  1864.  Dam  S7  was  built  between  June  28  and  July  7,  is  ^  feet 
lotif,  and  at  an  elevation  of  4^  feet  above  low  water.  Dam  28,  the  lowest  of  the  series, 
which  is  380  feet  long  and  4  feet  above  lovf  water,  was  completed  July  18.  Some 
slight  repairs  to  ends  of  Dams  1,  2,  and  19  were  made,  and  the  fleet  laid  up  on  the  21st 
of  JqIv.  At  the  close  of  the  work  a  marked  increase  in  the  depth  on  the  bar  was  ob- 
served. A  small  amount  of  work  will  be  needed  in  1689  in  constructing  a  short  wing- 
dam  below  Dam  28  and  leveling  up  the  dams  built  in  1888. 

List  of  works  oonsirueied  and  repairodf  and  of  materials  nsed  during  season  of  1888. 

in  vioinity  of  Fountain  City,  Wis. 


DMlgDattai. 


Sheet  17: 

Wlng-dsm  S6 

Wing-dam  27 

Wi]ig-dMn28 

Dams  1, 2,  and  19,  repaits. 

Total 


Bimensionfl. 


Length. 


S20 
490 
880 


1,490 


Height 

above 

low  water 

of  1864. 


S.0 
4.6 
4.0 


V^^riml. 


Bock. 


2,070.2 

1,440.8 

1,840.2 

202.0 

5,064.7 


C^iMoMNnilf. 

1,87011 

1,612.9 

1,82L0 

89L0 

6,196lO 
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Material  wm  parchMed  in  open  market  at  thih  following  prices :  Rook  on  bargei, 
64}  eents  i>er  cm>ic  yard ;  brash  on  barges,  25  cents  per  cnbio  yard ;  poles,  2^  cents 
eioh. 


• 


IINAKCIAI.    8TATBMENT   FOR   WORKS  IN  THE  VICINITY  OF  FOUNTAIN  CITY,  WISCON- 
SIN, DURING  THK  SEASON  OF  1888. 

Amonnt  expended  in  the  field  dnring  the  calendar  yeat  1888  (from  distri- 

botion  sheets) $7,431.50 

Add  valne  of  brash  broaght  OTor  from  season  of  1887 64.40 

7, 495. 99 
Dednot  valne  of  brash  carried  to  West  Newton  Bar 97.50 

Cost  of  field  work 7,398.49 

Add  a  nota  of  general  snperi  ntendence  and  office  expenses 1, 423. 78 

Addfor  nse  and  deterioration  of  plant 3,^843.07 

Total  cost  of  work 12,665.34 

Material  pat  in  works : 

Rook,  cnbic yards 5,064.7 

Bmsh,  cnbic  yards 5,196.0 

Total,  cnbio  yards 10,259.7 

Average  cost  per  cnbio  yard  of  material  in  place 1.234 

Avenge  cost  per  cubic  yard  of  material  in  place,  exclusive  of  plant  charge 

but  including  general  superintendence  and  office  expenses .86 

Average  cost  per  cubic  yard  of  material  in  place,  exclusive  of  general  su- 
perintendence, office,  and  plant  charges .721 

Average  cost  per  cubic  yard  of  material  on  barge .452 

Average  cost  per  cnbic  yard  of  towing  and  putting  in  material .  269 

WEST  NEWTON  BAR. 

In  1887  and  1888  rafts  experienced  much  trouble  in  passing  the  head  of  Island  46. 
The  difficulty  was  caused  by  the  existence  of  a  large  sand-bar,  which  encroached  on 
the  main  channel,  and  by  the  draught  of  water  down  Pomme  de  Terre  Slough.  It  was 
thought  that  by  checking  this  side  draught  the  trouble  would  be  lessened,  and  that  by 
degrees  the  bar  would  be  cat  away  and  afford  a  wider  passage.  The  project  for  thw 
work,  forwarded  August  1,  1888,  proposed  the  raising  and  reparing  of  tne  dams  at  the 
head  of  Pomme  de  Terre  Slough  and  of  some  of  those  between  Alma  and  West  New- 
ton Bar,  an  allotment  of  15,000  being  made  for  field  work. 

The  work  was  performed  by  day's  labor  and  purchase  of  material  in  open  market ; 
■team-lannches  iouUe  and  Stella  and  nine  barges  being  used  for  transportation  of  ma- 
terial. 

Operations  began  July  30, 1888,  and  were  completed  August  24,  when  the  fleet  was 
towed  to  the  Wabasha  boat-yards,  for  repairs,  by  snag-boat  General  Barnard. 

The  first  work  undertaken  was  the  raising  and  repairing  of  Dams  1  and  2  (sheet  15). 
This  work,  which  was  attended  with  some  difficulty  owing  to  shallow  water  and  lack 
of  soitable  mooring,  was  completed  August  15,  the  crest  of  the  dams  having  been 
ndied  to  an  elevation  of  6  feet  above  low  water.  By  means  of  this  work  the  strong 
dranght  of  water  down  the  chute  was  completely  checked,  and  a  channel  was  developed 
through  the  bar  which  it  is  thought  will  soon  be  wide  and  deep  enough  for  the 
purposes  of  navigation.  To  re-enforce  the  work  above  mentioned  Dam  6,  closins  a 
small  cut-off,  was  raised  and  strengthened,  and  the  shore  above,  a  portion  of  which 
was  low  and  marshy,  was  protected  for  a  distance  of  986  feet.  A  small  quantity  of 
xoek  was  placed  on  the  head  of  Island  45  and  on  Dam  3  and  shore  protection  below. 

IA»i  of  warke  eensiruded  and  repaired  and  of  materials  need  during  eeaeon  i^  1888  at 

West  Newton  Bar. 


Besignatioii. 

Rook. 

Bniah. 

ShMtlS; 

i)<miff  1  ttiid 2, repalrt,  ffto .„.i...... ^.  .a... 

ChMeyardi. 
1,838.0 
1,221.1 
94.2 

Oubioyorde. 
SSI 

Shorn  proteetion'aboTe  Bam  6,  988  feet 

8S2 

Shore  ptoteotioii  below  DamS,  repairs 

Total 

8,103.3 

1,71S 
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Material  was  purchased  in  open  market  at  the  following  prices :  Roek  on  barget, 
73.8  cents  per  cabio  yard;  bmsh  on  barges, 25  cents  per  cnbio  yard ;  poles  on  barges, 
2^  cents  each. 

FINANCIAL  8TATEMXNT  FOR  WOBX8  IK   THK  TICINITT  OF  WXBT  NXWTON  BAB    DUB* 

ING  THB  SEASON  OF  1888. 

Amount  expended  in  the  field  during  the  calendar  year  1888  (fkom  distriba- 

tion  sheets..-. |4,534.13 

Add  yalae  of  bmsh  brought  up  from  Fonntain  City 97.d0 

Cost  of  field-work s 4,631.63 

Add  quota  of  general  superintendence  and  office  expenses 86B.  71 

Add  for  use  and  deterioration  of  plant 2, 344. 47 

Total  cost  of  work 7,844,81 

Material  put  in  works : 

Rook,  cubic  yards 3,153.3 

Brushy  cubic  yards 1,713.0 

Totaly  cubic  yards 4,866.3 

Ayerage  cost  per  yard  of  material  in  place 1.612 

Average  cost  per  cubic  yard  of  matenal  in  place,  excluslTe  of  plant  charge, 

but  Including  general  superintendence  and  office,  expenses 1. 130 

Average  cost  per  cabic  yard  of  material  in  place,  exclusiTe  of  general  sa- 

perintendence,  office,  and.plant  charses .968 

Average  costper  cubic  yard  of  material  on  barge .561 

Average  cost  per  cubic  yard  of  towing  and  putting  in  material .  391 

The  nature  of  the  work  requiring  a  great  excess  of  rock — ^the  more  expensive  ma- 
terial— largely  increased  the  average  cost  per  cubic  yard  of  material  in  place. 

BUOTAGK  OF  ROCK  ISLAND  BAPIDS. 

During  the  spring  of  1868  15  new  buoys  were  purchased,  to  replace  those  lost, 
water-logged,  and  worn  6ut,  and  the  same  number  of  sets  of  bolts  and  chains.  On 
April  7  the  tow-boat  Furff,  assisted  by  steam-launch  Stella  and  drill-boat,  began  re- 
placing the  buoys.  The  work  was  much  delayed  by  bad  weather  and  the  high  stage 
of  water  prevailing,  but  was  completed  AprU  14.  All  the  range  stakes  were  care- 
fully looked  up,  reset  and  changed  where  necessary,  and  repainted.  The  old  mooring 
chains  were  found  by  means  ofthe  ranges  at  Nos.  1,  2,  3.  5,  6,  7,  9,  9i,  10,  11, 12,  12^, 

13,  15,  16,  17,  17i,  18,  19,  21,  22,  and  24.    The  chains  could  not  be  foand  at  Nos.  4,  H, 

14,  20,  23,  25,  and  26,  and  new  bolts  were  set  in  the  rock  bottom,  excepting  at  Nos.  4 
and  26,  where  anchors  were  used.  Three  new  buoys  were  added  to  the  system,  num- 
bered 13^,  16i,  and  24i,  the  total  number  now  being  32.  During  the  season  buoys 
were  frequently  carried  away  by  rafts,  but  were  as  often  reset  by  a  rapids  pilot.  On 
November  17  and  18  the  range  stakes  were  again  examined  and  the  buoys  were  taken 
up  and  stored  for  the  winter. 

The  buoys  have  proved  to  be  of  great  va\ue  to  navigation.  The  cost  of  buoyage 
for  the  season  of  1888,  including  proportion  of  plant  cnarges,  superintendenGe,iaid 
office  expenses,  was  $1,607.10. 

HABBOR  AT  LAKB  CITT,  MINNKSOTA. 

The  top  of  the  breakwater  at  Lake  City  was  considerably  damaged  by  ice  in  the 
spring  of  1888.  Thorough  repairs  were  made  in  August.  Cost  of  repairs,  including 
quota  of  office  expenses,  etc.,  $1,529.65. 

SNAG-BOAT  GBNKBAL  BABNABD. 


allotment  was  made  from  the  appropriation  for  "  Improving  Mississippi 
1  St.  Paul  to  Des  Moines  Rapids ''  for  urgent  work.    Operations  are  given 


AsmaU 
River  from 

under  head  of  **  Operating  snag-boats  and  dredge-boats  on  Upper  Mississippi  River." 
Amount  expended,  including  quota  of  office  expenses,  $1,443.94. 


RBPAIBS  OF  PLAin*. 


During  March  and  April,  1888,  tow-boat  ^ryand  steam-launches  Louise  trnd  SteUa, 
which  had  been  docked  at  Rock  Island  in  the  fall  of  1887,  were  thoroagbly  repaired 
and  partially  repainted  at  that  place.    In  August,  September,  and  October,  18b8,  the 
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following  barges  were  repaired  at  Prosoott,  viz :  ^09.  3,  4,  5,  6,  9, 37,  38,  64,  77,  80, 
81, 83, 94,  and  95 ;  also  quarter-boat  No.  17  and  steam-laanoh  Be$8id,  At  Wabasha, 
in  Angost,  September,  October  and  November,  1888,  the  following  barges  were  thor- 
oughly repaired,  viz :  Nos.  1,  7.  20,  36,  65,  68,  71,  76,  85,  101  and  102 ;  also  building- 
boat  No,  41,  grass-hopper  No.  4v,  and  dnmp-boats  No$.  5  and  6.  Tow-boats  Alert  and 
Park^  and  dredge  Phcenisc  received  partial  repairs.  At  La  Crosse,  in  September  and 
October,  1888,  the  following  barges  were  thoroughly  repaired,  viz :  Nob.  8,  10, 11,  12, 
14,  22.  23.  75,  97,  and  100,  and  dump-boats  ^os.  1,  2,  3,  and  4.  Tow-boat  Vixen  re- 
oeivea  slight  repairs  during  the  season. 

Total  cost  of  repairs,  including  care  of  watchmen  and  quota  of  superintendence  and 
office  expenses,  |20,650.20. 

SUBYSTS  AND  OAUGBS. 

In  January  and  February,  1888,  a  party  in  charge  of  Mr.  C.  H.  Benck,  inspector, 
made  through  the  ice  ati  accurate  survey  of  the  river  bottom  at  Duck  Creek  and 
Moline  Chains  of  the  Bock  Island  Rapids.  A  Aill  report  of  this  survey  may  be  found 
in  the  Beport  of  the  Chief  of  Engineers,  1888,  paffe  1505. 

A  party  in  my  personal  charge  was  employed  during  May,  1888,  in  establishing 
high-water  marks,  bench-marks,  etc.,  between  St.  Paul  and  the  mouth  of  Missoun 
River.  A  preliminary  report  on  this  work  may  befound  in  Report  of  Chief  of  Engi- 
neers, 1888.  page  1479. 

On  April  16,  1888,  a  party  in  charge  of  Mr.  J.  C.  McElheme,  inspector,  took  tlie 
field  for  the  purpose  of  makine  a  survey  of  the  river  from  Fairport  to  Muscatine.  The 
field-work  was  completed  Apnl  30  and  the  ofilce  work  May  30.  Hi^h  water  greatly 
retarded  the  work,  the  banks  during  the  latter  part  of  the  survey  being  under  water. 

In  June  and  July,  1888,  a  survey  in  charge  of  Mr.  W.  A.  Thompson,  soperiotendent, 
was  made  of  the  greater  part  of  the  river  between  Read's  Landing  and  Winona. 
Work  was  much  interfered  with  by  high  water. 

October  9  to  17, 1888,  an  examination  of  the  vicinity  of  the  head  of  Lake  Pej^in  w^ 
made,  and  between  October  22  and  30, 1888,  of  a  portion  of  the  river  in  vicinity  of 
Winona. 

Maps  and  tracings  of  all  the  above-mentioned  surveys  have  been  completed. 

Oauges  were  kept  at  Hastings,  Red  Wing,  Prairie  du  Chien,  and  Winona  during 
the  year.  Gange  records  were  also  obtained  from  the  Signal  Service  and  the  bridge- 
keepers  at  St.  Paul,  Dubuque,  Rock  Island,  Keokuk,  Burlington,  Quincy,  Hannibal, 
and  Louisiana.    These  records  have  been  plotted. 

Amount  expended  on  surveys  and  gauges  during  the  year,  including  the  surveys 
made  in  vicinity  of  Keithsburgh  and  Det ween  Bnrlingtou  and  Montrose,  in  charge  of 
Mr.  M.  Meigs,  United  States  civU  engineer,  $12,068.28. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
ABtiitant  Engineer, 

M^J.  A.  Macksnzde, 

Ccr^  ofEnginuTs,  U.  S,  A. 


.bsport  of  mb.  m.  meios,  united  states  civil  engineer. 

United  States  Engineer  Office, 

KeoJmk,  Iowa,  May  1,  1889. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  work  done  under  my 
supervision,  between  Otter  Island  and  Nauvoo,  during  the  calendar  year  ending  De- 
cember 31,  1888 : 

SHORE  protections  ON  ISLAND  395. 

September  19,  188d;  Mr.  S.  Edwards,  ovei-seer,  with  the  steam-launch  Lucia  and 
barges,  began  the  work  of  extending  shore  protection  on  Island  395,  and  extended 
same  360  feet  down-stream.  This  work  was  finished  September  27,  1888.  October 
10, 1888,  72.93  cubic  yards  of  rock  wore  used  in  patching  up  damage  caused  by  ice. 

REPAIRS  OP  DAM  5-62  (VIXEN  CHUTE). 

The  ice  had  somewhat  loosened  the  crest  of  this  dam,  and  considerable  damage 
had  been  done  by  persons  digging:  holes  to  haul  their  skiffs  through.  The  dam  was 
leveled  up  and  the  shore  protections  extended  and  repaired  where  necessary.    There 

BNO  89 110 


1746     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABMT. 

were  added  95  feet  of  shore  protect ious  to  tbo  oast  gide  and  65  feet  to  the  west  ade 
below  the  dam.  Work  was  finished  September  29,  and  the  fleet  was  temponurily  laid 
lip  ID  the  canal. 

lUfiPAIRINO  DAMS  X08.   1-50  AND  2r4M  (SHOKOKON). 

Between  October  16  and  27,  1888,  the  Vixen  was  employed  on  this  work.  Dam  No. 
1,  east,  was  found  in  bad  condition,  the  ice  having  injured  the  crest  of  the  dam,  and 
the  shore  protection  on  the  Illinois  end  was  in  a  critioal  condition.  Thegap  in  the 
west  dam  was  apparently  unchanged  from  its  conditiim  in  the  fall  of  1687.  It  had 
not  widened  beyond  the  original  150  feet.  The  junction  of  Dam  No.  L  with  the  Illi- 
nois shore  was  repaired,  and  the  crest  of  the  dam  leveled  up  with  rook  that  had  been 
pushed  over  the  crest  by  the  ice.  The  cost  per  cubic  ^ard  of  rock  towed  hp  by  the 
Vixen  appears  large ;  but,  of  course,  a  great  deal  of  this  labor  was  performed  in  re- 
placing rock  that  nad  been  placed  on  the  dam  previously. 

RBPAIBIMO  SHORB  PROTECTIONS  OF  BURLINGTON  ISLAND  AND  SAUSRWEIN'S    BKSID. 

October  29,  1888,  repairs  were  begun  on  places  were  the  shore  protections  had  slid 
in,  owing  to  water  cutting  deep  in  front  of  it ;  also,  where  damage  had  been  done  by 
ice.    Work  was  finished  November  7,  1888. 

SHORE  PROTECTION  NEAR  HEAD  OF  ISLAND  392. 

From  November  7  to  10, 188%  work  was  carried  on  for  the  protection  of  a  break  in.  the 
bank  near  the  upper  end  of  island  opposite  Fort  Madison.  The  water  was  very  shoal 
and  the  work  was  prosecuted  under  difficulties.  About  60  feet  of  shore  protection 
were  put  in. 

For  the  above  works  rock  was  bought  at  Nauvoo  in  open  market,  at  62.5  cents  per 
cubic  yard,  on  barges.  Brush  was  bought  in  same  way  at  Montrose,  Iowa,  at  27  and 
28  cents. 

November  13,  1888,  the  Vixen  was  laid  up  in  the  canal  for  the  winter. 

Statement  of  work  done  and  cost,  exclusive  of  office  expenses  and  plant  charge. 


Locality. 

Bock. 

Bmfth. 

Polos. 

Total. 

Cost. 

Total  cost. 

• 

iBiamiaes 

Ou.yd», 
480l31 
24a  69 
683.88 
850. 0» 
25a  24 
87.63 

Cu.yd». 
261.00 
53.00 

3iaoo 

154.00 

Ctuydt. 
13.50 
7.50 

(hi.  yds. 

787.81 

'309.00 

00L88 

1,004.99 

250.24 

87.63 

F€rca.yd. 
10.92 
L17 
1.34 
1.09 
1.44 
2.15 

$696.07 

Dam  5-62 

369.66 

Dams  1-50  and  2-500 

1,210.84 

1.103.88 

361.47 

Burlington  Inland 

Saaerwein'a B^md 

Hemi  of  iHlaiid  302  ........ 

18&S2 

Totalfl 

2,50L64 

789.00 

2L00 

3,31L64 

L18 

8,924  33 

GENERAL  STATEMENT  OP  COST,  WITH  PLANT  AND  8CPERINTENDEKCB  ADDED. 

Total  expended  as  per  vouchers t3»924.33 

Office  expenses  added 751.83 

Plant  charges 2,029.38 

Total  expense 6,705.64 

Total  cubic  yards 3,311.64 

Average  cost  per  cubic  yard |2.02 

Very  respectfully,  your  obedient  servant, 

M.  Meigs, 
UniUd  States  Civil  Engineer. 
M^j.  A.  Mackenzie, 
Corps  of  Engineers,  V,  S.A. 


report  of  MR.  C.  W.  DURHAM,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Rock  Island,  III.,  July  1,  1880. 

Major  :  I  have  the  honor  to  present  a  preliminary  report  of  operations  en  the 
various  works  in  my  charge  during  the  second  half  of  the  fiscal  year  ending  Jnne  30, 

i88y. 
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ST.  PAUL  TO  PBE8GOTT. 

A  project  for  work  between  St.  Paal  and  PreBcott,  under  an  allotment  of  $65,000, 
wae  submitted  January  20,  and  approved  January  26, 1889.  The  fleet  having  been 
put  in  good  condition,  operations  were  commenced  April  19,  1889,  at  Frenchman's 
Bar,  just  below  St.  Paul,  and  continued  at  that  locality  until  June  11.  There  were 
constructed,  or  materially  lengthened  and  raised,  20  wing-dams,  1,300  linear  feet*of 
training- wall  were  built,  and  1,765  linear  feet  of  shore  protection.  Considerable 
work  was  also  done  at  Eaposia,  below  Nininger,  and  at  KobinsonVRocks.  The  dams 
and  extensions  constructed  form  a  total  length  of  9,^325  feet.  Amount  of  material  put 
in— rock,  12,969.08  cubic  yards;  brush,  31,^^.9  cubic  yards.  This  important  work 
as  also  that  at  head  of  Lake  Pepin,  is  in  local  charge  of  Superintendent  J.  D.  Dushaob 

HEAD  OF  LAKE  PEPIN. 

A  project  for  improvement  at  this  locality,  under  an  allotment  of  $65,000,  was 
submitted  February  18,  and  approved  February  28, 1889.  A  plant  has  been  got  ready, 
and  considerable  material  purchased,  but  work  in  the  iield  has  not  commenced. 

bead's  landing  to  fountain  city. 

A  project  for  work  under  an  allotment  of  $50,000  was  submitted  February  4,  and 
approved  February  11, 1889.  The  work  will  be  done  under  contract  with  A.  J.  Whit- 
ney at  $1.30  per  cubip  yard  for  rock  and  50  cents  for  brush.  It  is  expected  that  the 
contractor  will  begin  operations  early  in  July. 

vicinity  of  WINONA  AND  OTIIKR  POINTS. 

An  allotment  of  $50,000  was  made  for  operating  an  United  States  plant  in  vicinity 
of  Winona.  The  project  was  submitted  February  18,  and  approved  February  28, 1889. 
Owing  to  considerable  delay  experienced  in  getting  the  tow-boat  Alert  ready  for  serv- 
ice, operations  were  not  begun  until  May  28.  They  have  continued  with  good  prog- 
ress to  the  close  of  the  fiscal  year.  Four  dams  and  about  200  lineal  feet  of  shore 
protection  have  been  constructed. 

• 

VICINITY  OF  CROOKED  SLOUGH. 

An  allotment  of  $5,000  was  made  for  raising  the  dam  in  Harper  Slough  and  for  re- 
pairing, strengthening,  and  extending  the  shore  protections  in  Crooked  Slough.  A 
project  was  submitted  January  28,  and  approved  February  5, 1889.  Operations  com- 
menced April  1  and  were  diseontinued  May  9,  1889.  The  plant  consisted  of  steam- 
launch  Louise,  one  quarter-boat,  and  eight  barges.  lu  addition  to  the  repairs  pro- 
jected, 660  lineal  feet  of  shore  protection  were  constructed.  Material  used :  Rock, 
5,557.2  cubic  yards ;  brush,  695.3  cubic  yards. 

BUOYS  ON  ROCK  ISLAND  RAPIDS. 

The  buoys  were  reset  Maich  24  to  28, 1889.  by  steam  launch  Lticia.  There  are  thirty- 
three  .buoys  in  the  system,  twenty-eight  of  which  are  secured  by  bolts  and  chains  to 
the  rock  bot^^m  and  four  are  held  by  anchors.  All  the  range  stakes  were  carefully 
examined  and  were  reset  and  changed  where  necessary. 

IMPROVEMENT  OF   ROCK   ISLAND   RAPIDS. 

The  sum  of  $40,000  was  allotted  to  this  work,  a  project  for  which  was  submitted 
March  6  and  approved  March  16,  1888.  Dredge  No.  1  operated  from  May  15  to  June 
28,  1889,  excavating  sand  from  the  cbaniiel  at  bead  of  CampbolPH  Chain.  The  dredge 
worked  night  and  day,  and  was  tended  by  steaiii-lannch  Louiac,  Amount  of  sand 
removed,  about  31,000  cubic  yards.  A  channel  about  300  feet  wide  and  2,000  feet 
long  has  been  excavated  through  the  bar. 

A  steam  drill-boat  with  two  drills  was  put  at  work  May  17,  on  the  dangerous  patch 
of  rock  in  mid-river  below  CampbelPs  Chain.  'The  rock  proved  to  be  very  hard  and 
progress  therefore  slow.  Kearly  seven  hundred  holes,  36  inches  deep,  were  drilled, 
charged  with  dynamite,  and  exploded,  resulting  in  the  breaking  up  of  about  460  cu- 
bic yards  of  rock.    The  drill-boat  is  still  at  work  on  the  same  ledge. 

Dam  8,  closing  the  chute  of  Camp  be  11 'a  Island,  was  commenced  June  7.  Owing  to 
scarcity  of  barges  and  insiiflicient  capacity  of  tow-boat,  progress  has  been  slow. 
One  thousand  etght  hundred  aud  eighty-two  and  eight-tenths  cubic  yards  of  roclc 
have  been  put  in  the  dam, 
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FAIHPORT  TO  MUBCATIHB. 


A  projeofc  for  work  in  this  locality,  under  an  allotment  of  $50,000,  was  anbniitted 
February  4  and  approved  February  11,  1889.  The  work  la  being  performed  ander 
contract  with  A.  J.  Whitney,  at  $1.15  per  cubic  yard  for  rook  and  40  cents  per  cable 
yard  for  brush.  Operations  commenced  June  12,  1889.  Abont  1,500  lineal  feet  of 
shore  protection  have  beeu  constructed. 

yjGINITY  OF  KXITHSBUR6. 

■ 

A  project  for  work  in  this  locality,  under  an  allotment  of  $50,000,  was  submitted 
February  4  and  approved  February  11,  1889.  Contract  for  the  work  was  made  with 
A.  J.  Whitney,  at  $1.20  per  cubic  yard  for  rock  and  40  cents  per  cubic  yard  forbmsh. 
Operations  will  begin  early  in  July,  considerable  material  having  been  already  col- 
lected by  the  contractor. 

OPKKATIONS  OF  DBEDGE  PIKBNIX,  CUTTINO  TEMPORARY  CHAKKSLS. 

From  May  11  to  June  30  the  Photnie  was  employed  in  deepening  the  channels  at 
Pontoosao,  Dallas,  and  Wabasha.  Good  resnlte  were  obtained.  This  work  is  done 
under  an  allotment  of  $16,000,  called  for  in  project  submitted  February  18  and  ap- 
proved February  28,  1889. 

REPAIRS  OF  PLANT. 

Considerable  repairs  were  made  to  tow-boat  Alert  and  some  small  repairs  to  dredge 
PhcBnix,  tow-boat  Parke,  and  several  barges. 

SURVEYS. 

March  17  to  20,  1889,  an  examination  was  made  of  the  bar  at  head  of  Campbell's 
Chain  ;  June  10  to  15,  an  examination  of  Cabin  and  St.  Louis  Chain  rock  patches  was 
made  and  lines  of  levels  were  run  and  water  gauges  established  from  Hampton  to 
Watertown. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
A99%stami  Engineer, 

Maj.  A.  Mackenzie, 

Corpg  of  Engineers,  U.  S.  A. 


report  of  mr.  m.  meigs,  unttbd  states  civil  bngikebr. 

United  States  Engineer  Office, 

Book  leland,  III,  July  1,  1889. 

Major:  I  have  the  honor  to  present  a  preliminary  report  of  operations  on  the  vl 
rious  works  in  my  charge  for  improvement  of  Mississippi  River  between  Minneapolis 
and  Des  Moines  Rapids  for  the  second  half  of  the  ftscal  year  ending  June  30, 1889. 

vicinity  of  fort  MADISON. 

A  project  for  work  in  vicinity  of  Fort  Madison  was  submitted  February  4  and  ap- 
proved February  11, 1^9.  An  allotment  of  $35,000  was  made  for  the  work  and  the 
contract  let  to  Patterson  Bros,  at  $1.20  per  cubic  yard  for  rock  and  40  cents  per  cubic 
yard  for  brush  in  place.  Operations  commenced  April  8,  1889,  on  shore  protection, 
west  bank  of  river  below  Fort  Madison,  opposite  dams  5,  6,  and  7  (sheet  61).  This 
shore  protection  was  completed  June  13  and  is  7,868  feet  in  length.  Dam  6,  closing 
Devil's  Island  Chute,  was  begun  May  27  and  completed  early  in  June.  It  is  726  feet 
in  length.  Dam  7,  a  wing-dam  from  Smith's  Island,  was  commenced  June  13  and  is 
now  nearly  completed.  Approximate  amount  of  material  placed  in  work :  Rock, 
17,500  cubic  yards ;  brush,  11,500  cubic  yards. 

VICINITY  OF  PONTOOSUC. 

The  project  for  this  wor]E,  comprising  the  employment  of  a  (Government  plant  nnder 
an  allotment  of  $50,000,  was  submitted  February  18  and  approved  February  28, 1^9. 
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On  April  19, 1889,  dredge  No.  1  T^as  pat  at  work  removiDg  snags  and  stamps  firom  the 
east  shore  of  Dallas  Island,  which  it  was  proposed  to  protect.  On  April  S&  the  shore 
protection  on  Dallas  Island  was  oommenoedy  and  completed  Jane  7.  It  is  7,260  feet 
m  length,  and  there  were  nsed  in  its  constrnction  l\,2Si  cnhic  yards  rock,  8,028  onbio 
yards  brush,  6,666  cubic  yards  gravel.  Between  June  8  and  the  end  of  the  month 
considerable  progress  was  made  on  wing-dams  II,  12,  and  13  (sheet  61). 

DRKDOINO  TEMPORARY  CHAKNSL8. 

From  May  11  to  18,  1889,  dredge  Phcenix  was  employed  in  makinj;  a  cnt  through 
PoDtoosac  Bar.  On  May  20  she  l^ean  work  on  bar  op]>o8ite  head  of  Dallas  Island 
and  continued  at  that  poiot  until  June  14,  when  she  was  taken  north  by  tow-boat 
Parke.    The  work  at  head  of  Dallas  Island  gave  satisfactory  results. 

CONSTRUCTION  AND  REPAIRS  OF  PLANT.' 

Repairs  were  made  to  most  of  the  barges  of  plant  4  and  also  to  quarter-boats  45  and 
46  and  drill- boat  34.  Some  of  the  barges  were  in  such  bad  condition  as  to  require  re- 
bnilding.  There  have  been  added  to  the  plant,  the  same  being  constructed  by  the 
Government  at  the  canal,  1  fuel  scow,  1  pile-driver,  1  steam  drill-boat,  1  magazine 
Rcow,  and  1  powder-boat.  Three  steam-launches  are  now  under  construction,  1  with 
dteel  hull,  at  JefTersonvillc,  Ind.,  and  2  with  wooden  hulls  at  the  canal.  These  are 
nearly  ready  for  service. 

Very  respectfully,  your  obedient  servant. 


M.  Mbios, 
United  SiaUs  Civil  Engineer, 


MaJ.  A.  Mackenzie, 

Corps  of  Engineers,  U.  S.  A. 


letter  of  the  secretary  of  war. 

War  Department, 
Wcishington  City^  February  2, 1880. 

The  Secretary  of  War  has  the  honor  to  transmit  herewith  to  the 
Hoase  of  Eepresentatives,  iu  compliance  with  the  provisions  of  the 
river  and  harbor  act  of  August  11, 1888,  a  letter  of  tJie  3l8t  ultimo  from 
the  Chief  of  Engineers  submitting  a  copy  of  the  report  of  the  Board  of 
Engineer  Officers  constituted  to  make  an  examination  and  survey  of  the 
present  channel  of  the  Mississippi  Eiver  at  the  Eock  Island  Kapids, 
with  the  view  of  determining  the  best  and  most  economical  mode  of 
secnring  a  safer  channel  of  greater  width  and  depth,  sufficient  to  meet 
the  necessities  of  the  commerce  and  navigation  of  the  river,  either  by 
the  construction  of  a  canal  around  the  rapids  on  the  Illinois  side  of  the 
river  or  by  widening  and  deepening  the  present  channel. 

It  appears  that  the  Board  is  adverse  to  the  construction  of  a  lateral 
canal  at  this  time,  but  is  of  opinion  that  the  existing  navigable  chan- 
nel of  Rock  Island  Kapids  should  be  improved  to  such  an  extent  as  to 
make  the  passage  over  them  as  reasonably  safe  by  night  or  day  as  the 
natural  conditions  permit. 

The  conclusions  of  the  Board  in  this  matter  are  concurred  in  by  tlie 
Department. 

Wm.  C.  Endioott, 

Secretary  of  War» 

The  Speaker  op  the  House  of  Bepresbntatiyes. 


1?50    report  of  the  chief  of  engineers,  tj.  8.  a&mt. 

letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Asky, 
Washington^  D.  0.,  January  31, 188t». 

Sir:  I  have  the  honor  to  sabmit  herewith  a  copy  of  the  report  of  the 
Board  of  Engineer  Officers  constituted  by  your  direction,  in  compliance 
with  the  reqairemeiits  of  the  river  and  harl>or  act  of  August  11, 1888,  to 
make  an  examination  and  survey  of  the  present  channel  of  the  Missis- 
sippi  Kiver  at  the  liock  Island  Rapids,  with  the  view  of  determining  the 
best  and  most  economical  mode  of  securing  a  safer  channel  of  greater 
width  and  depth,  sufficient  to  meet  the  necessities  of  the  commerce  and 
navigation  of  the  river,  either  by  the  construction  of  a  canal  around  the 
rapids  on  the  Illinois  side  of  the  river  or  by  widening  and  deepening 
the  present  channel. 

A  iter  a  full  and  careful  consideration  of  the  subject  the  Board  is  of  the 
opinion  that  the  most  direct  and  feasible  route,  coming  within  the  in- 
structions, for  a  canal  from  the  head  of  the  rapids  to  the  upper  part  of 
Moline,  is  in  the  river  along  the  Illinois  shore.  The  location  for  such 
a  canal  is  shown  on  the  map  accompanying  the  report,  and  herewith 
also  transmitted.  It  would  be  about  10|  miles  long  and  formed,  as  .'u 
the  case  of  the  Des  Moines  Canal,  by  embankment  in  the  river,  with  a 
width  of  from  200  to  500  feet,  and  depth  at  low  water  increasing  from  6 
to  12  feet,  having  two  locks  80  feet  wide  and  325  feet  long.  It  will  be 
observed  that  the  instructions  of  the  Board  do  not  include  a  considera- 
tion of  the  Iowa  side  of  the  river. 

The  length  of  the  rapids,  from  Rapids  City  to  the  Rock  Island  Railraad 
Bridge,  is  about  13^  miles,  but  between  Rock  Island  and  the  Illinois  shore 
at  the  harbor  of  Moline  and  pool  of  the  Moline  Water  Power  Company 
the  conditions  are  such  as  to  prohibit  the  extension  of  the  canal  along 
the  water-front  of  Moline,  and  it  becomes  necessary,  therefore,  to  make 
two  independent  canals,  connected  by  a  section  of  the  river,  in  order  to 
continue  navigation  to  the  foot  of  the  rapids. 

The  most  direct  and  feasible  route  for  this  part  of  the  improvement 
would  be  down  the  outside  of  Rock  and  Benham  islands.  It  would  be 
about  3  miles  long  and  have  a  width  of  from  200  to  300  feet,  with  one 
and  possibly  two  locks,  the  river  channel  connecting  the  twocauals  being 
deepened  to  6  feet  at  low  water.  This  connecting  channel  would  open 
into  the  main  channel  of  the  river  and  permit  either  canal  to  be  usecl 
independently  of  the  other,  and  afford  easy  entrance  to  the  harbor  of 
Moline. 

The  total  cost  of  the  whole  of  this  improvement  from  the  head  to  the 
foot  of  the  rapids  is  placed  by  the  Boaid  at  about  $4,000,000. 

But  it  being  thought  practicable,  at  a  moderate  cost,  to  obviate  many 
of  the  difficulties  existing  in  the  navigation  of  the  rapids,  especially  to 
render  them  navigable  at  night,  the  Board  presents  for  this  purpose  a 
plan  recommended  by  the  engineer  officer  in  local  charge  at  this  place, 
in  which  the  desired  improvement  is  to  be  attained  by  guide-piers,  with 
lights  and  day-beacons  attached,  in  sufficient  number  and  so  located  aa 
to  serve  as  guides  to  pilots  at  night;  and  in  addition,  to  excavate  and 
remove  the  rock  at  various  points  so  as  to  widen  and  straighten  the 
channel  at  the  crooked  parts  of  the  rapids,  to  give  longer  straight 
reaches ;  also  to  deepen  the  channel  where  necessary ;  to  build  dams 
where  required  to  equalize  the  slope,  and  to  remove  by  dredging  the 
present  siccumulations  of  sand  and  gravel  which  interfere  with  naviga- 
tion. 
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It  is  eBtimated  that  the  probable  cost  of  sach  work  would  be  $^0,000. 

The  Board,  after  careful  examination  of  these  two  methods  of  im- 
provement, is  adverse  to  the  construction  of  a  lateral  canal  at  this  time, 
as  it  is  not  regarded  as  indispensable  to  meet  the  present  watits  of 
navigation,  and  is  of  opinion  that  the  existing  navigable  channel  of  liock 
Island  Bapids  should  be  improved  to  snch  an  extent  as  to  make  the 
passage  over  them  as  reasonably  safe  by  night  or  day  as  the  natural 
conditions  permit,  the  depth  to  be  limited  to  4  feet  at  low  water. 

The  above  plan,  which  is  recommended  by  the  Board  to  accomplish 
this,  will  furnish  the  relief  immediately  called  for  in  the  interests  of 
navigation,  and  would  also  form  part  of  any  more  extended  project  for 
widening  and  deepening  the  channel  if  adopted  in  future;  but  when 
the  improvement  of  the  Mississippi  Biver  now  in  progress  fumiBhes  a 
depth  of  6  feet  at  low  water  at  all  points  below  Bock  Island  Bapids,  in 
the  opinion  of  the  Board,  the  construction  of  canals,  as  above  described, 
will  provide,  at  less  cost  and  in  a  more  desirable  manner  than  a  farther 
improvement  of  the  rapids,  the  additional  2  feet  of  depth  that  may  then 
be  required  for  navigation. 

I  fully  concur  in  the  views  and  conclusions  of  the  Board. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

Hon.  Wm.  O.  Bndicott, 

Secretary  of  War. 


report  of  a  board  of  engineers  fob  the  further  improve- 
ment of  navigation  at  the  rock  island  rapids  of  the  mis- 
sissippi river. 

United  States  Engineer  Office, 

Bock  IslaTidj  Illj  January  16, 1889. 

General  :  The  Board  of  Engineer  Officers  constituted  by  Special 
Orders,  No.  59,  Eeadquarters  Corps  of  Engineers,  U.  S.  Army,  Octo- 
ber 29, 1888,  '^to  prepare  and  submit  a  project  for  the  improvement  of 
navigation  at  Bock  Island  Bapids,  Mississippi  Biver,  either  by  widen- 
ing and  deepening  the  present  channel  through  the  rapids  or  by  a  canal 
around  the  rapids  on  the  Illinois  side  of  said  river,"  met  at  Bock  Island, 
III.,  on  November  21  and  22, 1888.  At  this  session  the  maps  and  rec- 
ords of  the  United  States  engineer  office  at  Bock  Island  were  examined, 
a  personal  inspection  of  the  rapids  was  made  in  company  with  skill- 
ful pilots  and  navigators,  interviews  were  had  with  a  number  of  parties 
interested  in  the  navigation  of  Mississippi  Biver,  and  a  hearing  was 
given  to  the  representatives  of  the  Business  Men's  Association  of  Moline. 
The  Board  adjourned  on  November  22, 1888,  to  give  time  for  the  com- 
pletion of  the  surveys  of  certain  portions  of  the  rapids,  the  plotting  of 
notes,  and  the  preparation  of  the  estimates  called  for  by  the  act  of  Con- 
gress. A  subsequent  meeting  was  held  at  Bock  Island,  111.,  on  January 
15, 1889. 

Having  considered  all  the  available  facts  bearing  upon  the  questions 
presented,  the  Board  has  the  honor  to  present  the  following  report: 

The  instructions  of  the  Board  are  found  in  the  act  of  Congress  ap- 
proved August  11,  1888,  as  follows: 

And  inaiitnnch  as  tlie  present  chanDel  of  the  Miasisaippi  River  at  tlio  Rock  Islnnd 
Rapids  18  said  to  be  of  insufficient  width  and  depth,  and  dangerous  to  tlie  navigation 
of  said  river,  the  Secretary  of  War  is  hereby  authorized  and  directed  to  canse  an  ex- 
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amination  and  surrey  to  be  made  at  said  rapidsi  with  the  view  of  determining  the 
best  and  mosteoonomical  modeof  secaring  a  safer  channel  of  greater  width  and  depth, 
snfficient  to  meet  the  necessities  of  the  commerce  and  navigation  of  the  river,  either 
by  the  constmction  of  a  canal  aroand  said  rapids  on  the  Illinois  side  of  said  river, 
from  the  head  of  the  rapids  near  Rapids  City,  III.,  on  the  most  direct  and  feasible 
ronte  to  the  main  river,  at  the  foot  of  said  rapids,  or  by  widening  and  deepening  the 
present  channel  of  the  river  at  said  rapids.  And  the  Secretary  of  War  shall  cause  a 
report  of  said  examination  and  survey  to  be  made  to  Congress  at  its  next  session, 
together  with  plans  and  estimat<es  of  the  probable  cost  for  the  construction  of  such 
canal,  or  for  the  widening  and  deepening  of  the  present  navigable  channel  of  the 
river;  and,  with  such  plans  and  estimates,  shall  submit  his  opinion  as  to  the  licst  and 
most  economical  plan  of  improving  the  river  at  said  rapids  in  the  interest  of  the  com- 
merce and  navigation  of  the  river.  And  for  the  purpose  of  such  examination  and 
survey,  so  much  of  the  above  appropriation  of  six  hundred  thousand  dollars  as  may 
be  necessary  is  hereby  authorized  to  be  expended,  not  to  exceed  fifteen  thousand 
dollars. 

The  improvement  of  the  Rock  Island  Bapids  was  commenced  by  the 
Government  in  the  year  ldG7,  under  plans  which,  at  that  time,  appeared 
to  be  sufficient  for  purposes  of  navigation  and  jastided  by  the  interests 
of  commerce  involved  and  the  general  condition  of  Upper  Mississippi 
Eiver,  and  the  work  was  virtually  completed  in  18S2,  at  a  cost  of 
$1,166,608.50.  A  final  report  on  this  improvement,  including  a  history 
of  the  work,  appears  in  the  Keport  of  the  Chief  of  Engineers  for  1886, 
pages  1427-1465. 

The  natural  condition  of  the  rapids,  and  the  reasons  leading  to  the 
adoption  of  the  plan  of  improving  the  open  channel  by  the  making  of 
cuts  through  the  obstructive  chains,  giving  a  channel  200  feet  wide  with 
depth  of  4  feet  at  low  water,  are  given  in  the  following  extracts  from  a 
report  made  in  1866  by  Capt.  (now  Lieut.  Col.)  P.  C.  Hains,  Corps  of 
Engineers,  United  States  Army : 

The  Upper  Rock  Island  Rapids  hegin  at  a  point  near  the  lower  cud  of  Rock  Island, 
and  extend  14.26  miles  np  the  river  to  a  point  near  the  lower  end  of  the  town  of  Le 
Claire.  The  hed  of  the  river  throughont  this  entire  distance  consists  of  a  hard  sur- 
face of  limestone  rock,  worn  in  many  places  into  deep  furrows  by  the  long-continned 
action  of  the  water  and  the  material  washed  along  the  bottom.  /This  rock  crops  ont 
along  the  shores,  and  is  generally  found  stratified  in  thin  layers.  The  lower  strata 
in  the  bed  of  the  river  appear  to  be  harder,  and  of  different  thickness— from  4  inches 
to  2  feet  and  upward.  There  are  also  a  number  of  large  erratic  bowlders  of  granite  to 
be  met  with,  but  these,  as  a  general  thing,  do  not  present  serious  obstructions,  but  in 
some  cases,  as  at  Campbell's  Chain,  they  rather  serve  as  guide-marks  for  pilots,  who 
would  protest  against  their  removal  on  that  account,  uule^is  replaced  by  other  equally 
permanent  marks. 

The  only  difficulty  in  the  way  of  navigating  the  rapids  consists  in  passing  over  the 
chains,  of  which  there  are  seven,  viz:  The  Upper  or  Smith's  Chain,  Sycamore,  St. 
Louis,  Campbell's,  Duck  Creek,  Moline,  and  Lower  chains.  At  these  places  the  rooky 
bed  of  the  river  projects  ont  from  each  shore  like  a  bar,  the  projecting  points  some- 
times overlapping  each  other,  leaving  only  a  narrow,  tortuous  channel  between  them, 
and  in  some  instances  extending  like  a  dam  or  rocky  bar  entirely  across  the  river.  Be- 
tween the  chains,  throughout  almost  the  entire  distance,  is  a  wide  and  navigable 
channel,  with  plenty  of  water  for  boats  that  navigate  the  Upper  Mississippi,  and  at 
such  places  the  velocity  of  the  current  is  much  less  than  on  the  chains. 

Between  the  head  and  foot  of  the  rapids,  a  distance  of  a  little  more  than  14  miles, 
nearly  11  miles  are  good  navigation  in  the  lowest  stages,  the  obstructed  portion  cov- 
ering a  distance  of  only  a  little  more  than  3  miles. 

•  «  «  •  •  •  • 

The  average  length  of  the  boating  season  is  about  260  days.  During  the  winter,  as 
a  matter  of  course,  navigation  is  closed  by  the  ice. 

When  the  river  is  open  to  navigation  about  one- third  of  the  whole  time  is  rendered 
dangerous  by  the  shoalncss  of  the  water  on  the  rapids,  and  sometimes  impassable  for 
boats  drawing  more  than  2  feet.  In  the  year  1864  the  water  was  lower  than  had 
been  kuown  before  in  many  years,  attaining  its  lowest  point  September  2, 

The  average  wi<lth  of  the  river  on  the  rapids  is  about  one-half  mile.  At  Le  Claire 
it  is  only  1,500  feet  in  one  place,  ])!it  widen.s  out  above  and  below.     Below  the  rap- 
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ids  the  liver  is  wider  than  on  them^  as  may  be  seen  from  the  map.  A  line  of  levels, 
from  the  head  to  the  foot  of  the  rapids,  shows  a  fall  of  21.46  feet  in  a  distance  of  about 
14  miles,  or  an  average  fall  of  1.53  feet  per  mile  in  low  water. 

The  greatest  fall  is  on  Moline  and  Sycamore  chains. 

The  area  of  a  cross-section  at  the  head  of  the  rapids,  where  the  river  is  only  1,650 
feet  wide,  is  30,'220  square  feet ;  at  a  point  near  Sycamore  Chain,  12,408  square  feet ; 
at  Moline  Chain,  6,829  sqnare  feet. 

Although  there  is  no  evidence  of  any  specific  plan  having  been  proposed  for  the  im- 
provement of  these  rapids,  except  that  of  improving  the  natural  enannel  itself  by  ex- 
cavation, so  as  to  give  4  feet  depth  in  low  water  and  a  passage  way  200  feet  in  width, 
several  plans  have  been  proposed  in  a  general  way  for  overcoming  the  difficulties. 

•  ^#  •  •  •  •  • 

• 

As  I  have  already  remarked,  I  think  that  the  time  has  not  yet  come  when  a  eanal 
is  necessary  in  order  to  overcome  the  difficulties  of  navigation  on  the  rapids,  nor  is  it 
difficult  to  see  that  even  a  canal  improvement  would  fail  to  confer  all  the  benefit  on 
eommerce  that  a  i>erfect  improvement  of  the  river  itself  would. 

I  have  conversed  with  a  number  of  persons  interested  in  the  navigation  of  the  Up- 
per Mississippi,  and  they  all  admit  that  4  feet  of  water  on  the  rapids  is  all  that  is  re- 
quired; in  fact,  in  low  stages,  boats  can  not  carry  more  than  from  3  to  4  feet  above 
and  below,  and  hence  more  than  4  feet  on  the  rapids  is  unnecessary.  As  this  depth 
can  be  had  more  economically  and  quickly  by  the  plan  of  improving  the  channel  than 
in  any  other  way,  and  moreover,  as  it  gives  all  the  facilities  that  the  present  com- 
merce demands,  I  am  of  the  o|)inion  that  this  is  the  plan  that  should  be  adopted. 

If,  however,  at  any  future  time  the  navigation  of  the  river  should  be  improved  so 
as  to  produce  more  than  4  feet  above  and  below  the  rapids  in  low  water,  and  oonse- 
quently  to  require  more  than  4  feet  on  the  rapids,  I  would  recommend  the  adoption 
of  some  other  plan,  as  the  amount  of  excavation  in  that  case  (suppoeinff  the  river  was 
improved  so  as  to  secure  6  feet)  would  probably  be  so  great  as  to  render  its  cost  far 
more  than  the  construction  of  a  canal. 

But  let  me  add  that,  whatever  may  be  the  ultimate  demands  of  oommeroe  or  the 
ultimate  plan  that  may  be  adopted  to  satisfy  those  demands,  this  improvement  wiU 
in  no  wise  be  thrown  away.  It  will  always  be  useful  and  should,  in  my  opinion,  be 
made,  even  though  a  canal  were  to  be  built  to-morrow. 

lliere  are  many  boats  navigating  the  Upper  Mississippi  that  never  require  more 
than  4  feet,  and  for  such  this  improvement  will  at  all  times  be  ample;  besides  it  is 
probable  tuat  when  more  than  4  feet  has  been  obtained  in  low  water  on  the  bars 
above  and  below  the  rapids  the  commerce  of  this  rivor  will  be  beyond  the  capacity 
of  any  one  canal  to  accommodate. 

There  are  many  advantages  connected  with  the  channel  improvement  that  do  not 
exist  in  connection  with  other  plans,  and  these  must  all  have  weight  in  deciding  this 
qnestion. 

It  will  be  free.  It  will  not  require  an  annual  appropriation  from  the  General  Gov- 
ernment to  keep  it  in  repair,  and  when  completed  will  be  permanent. 

It  will  not  interfere  with  a  canal  improvement  in  case  that  it  should  at  some  fut- 
ure time  become  advisable  or  necessary  ;  and,  moreover,  the  benefi.ts  arising  from  this 
Slan  will  be  felt  as  the  work  progresses.  -Every  patch  of  rock  removed  is  that  much 
enefit  to  navigation,  whereas  a  canal  improvement  can  be  of  no  benefit  until  com- 
pleted. 

The  latter,  however,  has  one  advantage,  viz,  in  afifording  safe  navigation  in  the 
darkest  and  stormiest  nights. 

The  principal  objection  urged  agaihst  the  application  of  the  channel  improvement 
at  these  rapids  is  without  snostantial  foundation. 

It  is  feared  that  by  deepening  the  channel  to  4  feet  in  low  water  and  widening  it 
to  200  feet  will  increase  the  capacity  of  the  water-way  to  such  an  extent  as  to  draw 
o£f  from  the  pools  above  such  an  amount  of  water  as  to  develop  new  dangers  where 
these  heretofore  did  not  exist.  But  by  a  careful  examination  one  can  scarcely  fail  to 
see  that  this  objection  is  groundless. 

•  •••••• 

Believing  that  the  plan  of  improving  the  natural  channel  of  the  river  is  the  one 
that  should,  at  the  present  time,  be  carried  out  at  these  rapids,  and  also  that  the 
practicability  of  getting  4  feet  water  in  the  lowest  stages  for  a  channel  200  feet  in 
width  is  beyond  question,  I  desired  to  have  my  views  strengthened  if  they  were  cor- 
rect, or  their  fallacy  demonstrated  if  not ;  for  this  purpose  I  requested  that  a  board  be 
convened  consisting  of  civil  engineers  in  the  Gk>vernment  service  for  the  purpose  of 
considering  some  of  the  proposed  plans  of  improvement. 
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The  report  of  the  Board  referred  to  is  as  follows : 

The  Board  met  in  pnrsnance  to  the  above  order,  and  having  carefully  investigated 
the  advantages  and  didadvantages  of  the  various  plans  proposed  for  the  improvement 
of  the  Rock  Island  Rapids,  recommend  the  following : 

(1)  That  the  present  steam-boat  channel  be  enlarged,  by  excavation,  to  a  minimum 
width  of  200  feet  and  a  navigable  depth  of  4  feet,  at  the  time  of  low  water,  which  is 
somewhat  greater  than  the  mling  depth  in  the  river  north  and  sonth  of  the  rapids 
during  that  season. 

This  reoommendation  is  made  in  view  of  the  economical  execution  of  the  work  and 
the  present  demands  of  commerce. 

Should  the  ultimate  interests  of  commerce  demand  a  greater  depth  than  4  feet,  as 
it  would  in  case  a  greater  depth  could  be  obtained  above  and  below  these  rapids,  the 
plan  of  an  independent  canal  and  locks  without  dams  would  then  best  pron^ote  that 
interest,  the  practicable  result  of  such  a  plan  being  beyond  questiou. 

(2)  That  the  excavated  material  be  so  deposited  in  the  river-bed  as  to  check  cross- 
currents and  confine  the  volume  of  water  as  far  as  practicable  to  the  new  channeL 

(3)  That  coffer-dams  be  used  in  carrying  on  the  work,  more  particularly,  however, 
at  Moline  and  Campbell's  chains. 

From  tiie  liest  information  we  can  obtain  they  can  be  put  in  by  the  1st  of  Septem- 
ber, the  period  of  low  water  beginning  about  this  time,  leaving  at  least  three  and  a 
half  months  for  taking  out  the  material ;  but,  as  the  work  is  to  be  done  by  contract, 
the  mode  of  operations  may  be  left,  to  a  great  extent,  to  the  contractor. 

(4)  That  the  work  should  not  be  entered  upon  until  an  appropriation  be  made 
which  will  cover  its  estimated  cost,  experience  having  shown  that  small  consecutive 
appropriations  in  such  cases  augment  the  ultimate  expense  beyond  aU  reasonable 
calculation  and  are  virtually  thrown  away  in  mere  preparation. 

(5)  That  the  improvement  which  has  been  proposed  by  means  of  locks  and  dams 
across  the  river  is  inadmissible.  It  would  erect  an  obstruction  permanent  through- 
out the  year,  whereas  at  high  and  ordinary  stages  no  hindrance  to  navigation  now 

exists. 

•  ••••«  » 

It  appears  that,  in  navigating  the  rapids  before  improvement,  boats 
were  obliged,  except  at  times  of  high  water,  to  follow  a  narrow  and 
erooked  channel,  dangerous  at  all  times,  impossible  daring  times  of 
wind,  and  only  available  daring  low  water  for  the  lightest  draaght  boats 
and  barges ;  rafts  were  taken  over  in  small  pieces ;  accidents  were  fre- 
qaent ;  and,  in  general,  the  delays,  risks,  and  expense  of  passing  the 
rapids  were  so  great  that  sach  passage  was  only  made  practicable  by 
the  floarishing  condition  of  river  commerce  and  the  profitable  freight 
rates. 

Tbe  original  improvement  of  the  Eock  Island  Bapids,  which  was 
made  when  obstructions  in  the  Upper  Mississippi  Blver  were  nameroas, 
broaght  the  channel  over  the  rapids  to  a  condition  comparing  favora- 
bly with  other  portions  of  the  river.  Considering  the  resulte  sought, 
the  work  carried  out  was  a  success,  furnishing  for  steam-boats  a  prac- 
ticable and  comparatively  safe  daylight  channel,  with  a  low-water  depth 
as  great  as  <9t  many  portions  of  the  river  above  and  below,  and  per- 
mitting rafts  to  be  taken  over  at  the  lowest  stages  in  two  pieces,  in- 
stead of  eight  or  ten,  as  formerly.  But  the  radical  improvement  of  the 
low- water  channel  of  the  Upper  Mississippi  Biver,  inaagnratedin  1878, 
has  already  removed  many  of  the  old-time  obstructions,  bringing  those 
at  the  rapids  into  greater  prominence,  and  experience  has  shown  that 
there  still  exist  several  causes  of  difficulty,  dtoger,  and  delay  in  con- 
nection with  the  passage  of  the  rapids,  which,  in  the  present  day  of 
light  freights  and  low  rates,  materially  affect  the  interests  of  river 
transportation.  The  remaining  obstructions  may  be  classified  as  fol- 
lows : 

(1)  Patches  of  rock  in  the  channel,  some  of  which  were  discoverecl 
after  the  completion  of  the  improvement  and  others  of  which  were  not 
fully  removed. 

(2)  Excavation  uqt  down  to  grade,  as  at  Duck  Creek  Chain,  where 
the  depth  is  now  found  to  be  some  inches  less  than  4  feet  at  low  water. 
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(S)  Gro88-curreDts,  caascd  by  secondary  cbaiioels,  wbich  give  col 
siaerable  trouble  at  low  stages. 

(4)  Excess  of  current  for  short  readies,  as  at  Lower,  Molioe,  Syca- 
more, and  Upper  Chains. 

(5)  Sand-bars  which,  owing  to  lack  of  current,  have  accumulated  at 
tbe  head  and  foot  of  Campbell's  Chain  and  above  the  head  of  Winne- 
bago Island. 

(6)  Insufficient  width  at  bends  in  the  channel.  While  the  width  of 
200  feet  is  not  so  objectionable  in  straight  reaches,  it  is  found  to  be  in- 
sufficient for  easy  navigation  in  the  crooked  portions  of  the  channel. 

(7)  Insufficient  depth.  The  grade  of  excavation  through  the  chains 
was  originally  fixed  at  4  feet  below  extreme  low  water,  which  gives  a 
depth  somewhat  greater  than  the  ruling  depths  above  and  below  the 
rapids,  and  permits  all  boats  which  can  successfully  navigate  other  parts 
of  tbe  river  to  cross  the  rapids.  But  large  boats,  ascending  the  rapids 
at  low  stages,  draw  down  with  their  wheels  the  water  in  the  cuts,  and 
so  materially  reduce  the  depth  of  water  under  their  hulls  as  to  interfere 
with  headway  and  management. 

(8)  Unfavorable  winds.  The  ra])ids,  except  at  high  or  medium  stages, 
are  navigated  with  difficulty  during  unfavorable  winds ;  but  this  same 
trouble  is  experienced  in  the  passage  of  all  bridges  over  the  Uii]>er  Mis- 
sLssipi,  in  the  Des  Moines  liapids  Canal,  and,  at  times,  even  in  the  sandy 
portions  of  the  open  river. 

(9)  Delays  at  night.  With  a  stage  of  less  than  8  feet  above  low 
water,  packets  drawing  4  feet  and  over  can  not,  as  a  rule,  cross  tbe 
rapids  at  night,  and,  at  a  stage  of  less  than  6  feet,  the  same  is  true  with 
regard  to  boats  drawing  3  feet.  Delays  from  this  source,  at  least  for 
packets,  are  more  vexatious  and  expensive  than  from  all  others  com- 
bined. Owing  to  the  crookedness  of  the  channel  and  the  swift  current 
on  the  chains,  it  has  not  been  found  practicable,  in  the  present  condi- 
tion of  the  rapids,  to  provide  such  a  system  of  lights  as  will  permit  the 
safe  management  of  boats  at  night. 

From  the  facts  presented  it  appears  that*,  while  ^Hhe  present  chan- 
nel of  tbe  Mississippi  lliver  at  the  Kock  Island  Eapids"  is  a  practica- 
ble one  under  favorable  conditions  of  light  and  wind,  it  is  not  entirely 
safe  during  the  greater  portion  of  the  year  and  can  not  be  used  at  night, 
excepting  at  higli  stages  of  the  river.  The  channel  is  ''of  insufficient 
width  and  depth"  at  certain  places,  and,  under  certain  conditions, 
"dangerous  to  the  navigation  of  the  river." 

In  accordance  with  instructions  the  Board  has  considered  and  pre- 
pared estimates  for  two  methods  of  further  improvement,  ''a  canal 
around  said  rapids  on  the  Illinois  side  of  said  river,"  and  ''  widening 
and  deepening  the  present  channel  of  tbe  river  at  said  rapids."  The 
question  of  a  canal  on  the  Iowa  side  of  Mississippi  Eiver,  not  coming 
within  the  instructions  of  the  Board,  has  not  been  considered. 

LATERAL  CANAL  AROUND  THE  ROCK    ISLAND    RAPIDS  ON  THE  ILLI- 
NOIS SIDE  OP  MISSISSIPPI  RIVER. 

The  bead  of  the  Bock  Island  Bapids  on  the  Illinois  side  of  the  river 
is  at  Bapids  Git}^,  and  the  foot  of  the  rapids  is  a  short  distance  above 
the  Bock  Island  railroad  bridge,  the  total  length  by  Illinois  shore  being 
about  13.5  miles.  About  11  miles  below  Bapids  City,  opposite  tbe  bead 
of  tbe  island  of  Bock  Island,  is  tbe  city  of  Moline.  Between  tbe  island 
and  the  Illinois  shore  is  what  is  termed  the  harbor  of  Moline  and  the 
pool  of  tbe  Moline  water-power.    The  conditions  are  such  as  to  prohibit 
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the  carrying  of  a  canal  along  tbe  water-front  of  Moline,  or  through  the 
cities  of  Moline  and  Bock  Island,  to  the  main  river  below  tbe  rapids. 
Two  independent  canals,  connected  by  an  Improved  section  of  the  river 
in  front  of  Moline,  are  therefore  necessary. 

(1)  ^^  The  most  direct  and  feasible  route  "  for  a  canal  from  Kapids  City 
to  the  upper  portion  of  Moline  is  in  the  bed  of  Mississippi  River, 
along  the  Illinois  shore.  General  plan  and  estimates  tor  such  a  canal 
have  been  prepared.  The  location  is  shown  on  the  accompanying  trac- 
ing. The  proposed  canal  is  10.39  miles  in  length  and  formed,  as  in  the 
case  of  Des  Moines  Bapids  Canal,  by  the  construction  of  an  earthen  em- 
bankment, well  protected  by  riprapping  and  paving,  in  the  river,  giving 
a  width  to  the  canal  throughout  the  greater  portion  of  its  length  of 
from  200  to  500  feet,  and  a  depth  at  low  water  increasing  from  6  feet  at 
the  head  to  about  12  feet  at  the  foot.  Two  locks  are  provided :  one  at 
the  head  with  lift  varying  from  zero  at  low  stages  to  9.6  feet  at  extreme 
high  water,  and  one  at  the  foot  with  lift  of  about  12.1  feet  at  low  water 
and  zero  at  stages  greater  than  12.1  feet  above  low  water.  These  locks 
are  80  feet  in  width,  with  available  length  of  325  feet.  The  water-sur- 
face of  such  a  canal  could  be  kept  at  or  near  that  of  low  water  at  Bapids 
City,  and  but  a  very  small  amount  of  embankment  would  be  required 
on  the  shore  side  at  the  lower  end.  The  river  embankment,  which 
would  rise  2  feet  above  extreme  high  water,  would  serve  to  protect  a 
large  portion  of  the  Illinois  shore  adjacent  to  the  canal  from  overflows, 
to  which  it  is  now  subjected,  and  wonld  also  assist  materially  in  the  im- 
provement of  an  open-river  navigation  by  straightening  and  regulating 
the  channel  and  currents.  The  width  and  depth  of  such  a  canal  are 
sufficiently  great  to  permit  the  comparatively  rapid  movement  of  boats. 
The  estimated  cost  of  the  proposed  canal,  $2,267,507.55,  is  based  on 
prices  for  rock  and  earth-work  and  masonry,  which  are  thought  to  be 
ample,  provided  the  work  were  carried  on  under  liberal  appropriations. 

The  plans  and  estimates  for  a  surface  canal  from  Bapids  City  to  Mo< 
line,  as  prepared  under  the  direction  and  at  the  expense  of  the  Business 
Men's  Association  of  Moline,  have  been  considered  by  the  Board.  Such 
a  canal  requires,  as  compared  with  the  canal  in  the  bed  of  the  river, 
more  masonry,  one  more  lock,  and  more  lockage ;  gives  less  width  and 
depth,  and  less  convenient  approaches;  and  is  complicated  with  a 
feeder  from  Bock  Biver  12  miles  in  length.  The  only  advantage 
claimed  for  such  a  canal  is,  that  its  estimated  cost,  $2,280,400,  is  less 
than  that  of  a  canal  in  the  bed  of  tbe  river ;  but,  as  is  shown  by  fig- 
ures given,  this  claim  is  an  error.  But,  regardless  of  cost,  it  appears 
to  the  Board  that  a  canal  in  the  bed  of  the  river,  as  recommended,  is 
the  only  one  that  would  fully  serve  the  interests  of  navigation. 

(2)  "  The  most  direct  and  feasible  route  "  from  the  Moline  Pool  to  the 
main  river  below  the  rapids  is  down  the  outside  of  Bock  and  Benham's 
islands.  This  canal  would  be  about  2.9  miles  in  length,  and  through 
the  greater  portion  of  its  length  from  200  to  300  feet  in  width,  with  depth 
varying  at  low  water  from  6  feet  at  the  head  to  about  10  feet  at  the 
foot.  The  total  fall  in  this  distance  is  about  5.9  feet  at  high  water 
and  7.7  feet  at  low  water,  and  but  one  lock  will  l)e  necessary  if  the  high- 
water  level  at  the  head  of  Moline  Chain  can  be  carried  down  to  the  foot 
of  the  canal  without  detriment  to  the  island  of  Bock  Island.  Other- 
wise two  locks  must  be  provided,  but  only  one  would  be  necessarily  in 
use  at  any  stage.  The  estimated  cost  of  this  canal  with  one  lock  is 
$1,111,934.12,  and  with  two  locks  $1,298,321.42,  The  location  for 
upper  portion  of  canal  and  lock  on  the  outside  of  Benham's  Island  pos- 
sesses many  advantslges,  and,  by  reducing  the  section  of  the  river, 
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would  UDdoabtedly  improve  the  channel  on  Moline  Chain  at  low  stages; 
bat  possibly  further  surveys  and  observ,atious  may  show  that  the  re- 
duction of  sectiou  would  be  objectionable  at  high  water,  and,  if  such  a 
conclusion  be  reached,  it  would  be  advisable  to  locate  the  upper  part 
of  caual  between  Rock  and  Benham's  islands.  Such  a  change  in  loca- 
tion will  somewhat  increase  amount  of  the  rock  excavation  and  the  cost 
of  the  canal,  if  it  be  found  necessary  to  continue  up  on  the  Moline  side 
of  the  dike  above  Benham's  Island.  It  is  also  possible  that  after  far- 
ther surveys  it  may  appear  desirable  to  locate  the  lock  at  the  foot  of 
this  canal  a  little  further  up  the  river. 

When  the  commerce  of  the  Upper  Mississippi  may  demand  and  jus- 
tify the  construction  of  canal  navigation  around  the  Bock  Island 
Eiipids,  the  necessity  of  this  lower  canal  will  be  first  felt,  and  its  con- 
struction may  be  undertaken  some  time  in  advance  of  the  opper  canal. 
Were  this  not  the  case,  it  would  be  admissible  to  consider  a  plan  for 
materially  reducing  the  rock-cutting  in  the  lower  canal  by  a  permanent 
raising  of  its  water-surface  through  sufficient  pipe  connection  with  the 
upper  canal.  This  plan  would  necessitate  at  all  stages  of  less  than  about 
6  feet  the  locking-up  into  the  canal  from  the  river  at  both  ends. 

In  the  pamphlet  published  by  the  Moline  Business  Men's  Associa- 
tion a  route  for  a  canal  below  Moline  is  generally  described,  but  no 
detailed  plans  for  such  work  are  presented.  The  route  is  down  throagb 
the  pool  of  the  Moline  water-power,  behind  the  island  of  Bock  Island. 
The  approximate  cost'  given  Is  $724,475.50,  which  amount  must  be  in* 
creased  by  several  hundred  thousand  dollars  for  the  rock  excavation 
necessary  for  giving  a  navigable  channel  from  the  head  of  the  island  of 
Bock  Island  to  a  point  below  the  Moline  Bridge.  This  route,  through 
the  water-power  pool  and  through  three  draw-bridges,  with  an  outlet 
in  the  eddy  water  at  the  foot  of  the  island  of  Bock  Island,  is  a  very  ob- 
jectionable one. 

(3)  A  channel,  with  depth  of  6  feet  at  low  water  from  the  lower  lock 
of  the  upper  canal  to  the  head  of  the  Benham's  Island  Dike,  is  neces- 
sary for  connecting  the  two  canals/  To  excavate  such  channel  will  re- 
quire the  removal  of  59,142  cubic  yards  of  rock,  at  a  probable  cost  of 
$325,281.  This  connecting  channel  also  opens  into  the  main  channel  of 
the  river  at  the  head  of  Moline  Chain,  thus  permitting  either  canal  to 
be  used  independently  of  the  other  and  afforiing  easy  entrance  to  the 
harbor  of  Moline. 

WIDENING  AND  DEEPENING  THE  PBESENT  NAYIGABLE  CHANNEL  OF 

THE  BIVEB. 

The  length  of  the  Bock  Island  Bapids  on  the  line  of  the  low-water 
channel  from  jthe  buoy  above  Upper  Chain  to  the  Bock  Island  Bailroad 
Bridge  is  14.7  miles.  The  total  fall  in  this  distance,  at  a  2-foot  stage, 
is  19.9  feet.  At  other  stages  the  fall  varies  slightly.  The  faU  is  not 
uniform,  being  concentrated  at  some  of  the  chains,  the  slopes  and  cur- 
rents on  other  chains  and  in  the  pools  being  comparatively  small.  The 
greatest  fall  is  at  Upper,  Sycamore,  Moline,  and  Lower  chains.  In  the 
X)ool  at  Hampton  and  in  Campbell's  Chain  tlie  current  is  not  snfficiently 
swift  to  prevent  an  obstructive  accumulation  of  sand, 

Erom  the  head  of  the  rapids  to  Moline  Chain,  which  chain  marks  a 
radical  change  in  the  general  slope  of  the  rapids  a  distance  of  11.4 
miles,  the  fall  is  12.1  feet,  the  steepest  slope  being  at  Sycamore  Chain. 

From  the  head  of  Moline  Chain  to  the  Bock  Island  Bridge,  a  distance 
of  3.44  miles,  the  fall  is  7.78  feet,  the  fall  in  a  portion  of  the  distance 
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exceeding  4.66  feet  to  the  mile,  producing  a  cnrrent,  at  times,  which  it 
is  difficult  for  boats  with  little  power  or  with  tows  to  stem. 

If  the  fall  from  the  head  to  the  foot  of  the  rapids  were  distribated 
uniformly,  we  would  have  a  slope  of  about  1.5  feet  to  the  mile,  bat  the 
great  cost  of  accomplishing  this  result  and  some  uncertainty  as  to  re- 
sults render  such  plan  impracticable. 

If  the  fall  from  the  head  of  the  rapids  to  Moline  Ghain  were  distrib- 
uted uniformly,  we  would  have  a  slope  of  about  1  foot  to  the  mile.  To 
accomplish  this  would  require  some  rock-cutting  to  give  a  depth  of  6 
feet  and  a  large  amount  of  work  for  eqnalizing  sections  and  raising 
water  surface,  etc.;  so  much  work  in  fact  that  even  this  plan,  while  re- 
sults could  be  assured,  does  not  appear  perfectly  practicable.  But,  in 
this  stretch,  the  formation  of  a  channel  by  widening  and  deepening  the 
cuts  through  the  chains  and  a  limited  amount  of  work  for  equalizing 
sections  would  be  attended  with  no  engineering  difficulties,  and  a  proper 
ezecntion  of  the  work  would  result  not  only  in  a  deeper  and  more  direct 
channel,  but  also  in  a  reduction  of  the  s]oi>e  and  current  where  desir- 
able; but  the  cost  of  the  rock  excavation  and  other  work  required  would 
be,  as  shown  hereafter,  very  large. 

In  connection  with  the  question  of  the  practicability  of  a  farther  im- 
provement of  the  channel  from  the  head  of  the  rapids  to  Moline  Ghain, 
it  may  be  stated  that  the  fall  in  the  improved  channel  from  Montrose, 
Iowa,  to  the  Guard  Lock  of  Des  Moines  Rapids  Ganal,  over  the  upper 
portion  of  Des  Moines  Sapids,  a  distance  of  3.2  miles,  is  about  4  feet, 
on  a  portion  of  the  distance  the  slope  being  over  2  feet  to  the  mile  and 
giving  a  velocity  of  about  2.8  miles  per  hour.  Boats  and  rafts  chti  navi- 
gate this  stretch  of  river  with  comparative  ease  both  day  and  night, 
the  channel  being  well  marked  and  lighted  and  the  current  no  serious 
obstruction. 

The  section  from  the  head  of  Moline  Ghain  to  the  Rock  Island  Bridge 
is  susceptible  of  some  improvement  by  building  up  the  water-surface  be- 
tween Moline  and  Lower  chains  and  reducing  the  steepest  slopes;  but 
considering  the  amount  of  improvement  to  be  secured  thereby,  the  work 
does  not  seem  justifiable,  and  to  secure  a  depth  of  G  feet  would  neces- 
sitate much  rock  excavation  at  Moline  and  Lower  chains  and  such  ad- 
ditional work  at  the  head  of  Moline  Ghain  as  would  prevent  the  low- 
ering of  the  i>ool  above. 

From  such  gauging  observations  as  have  been  taken  at  low  stages  it 
is  estimated  that  the  low- water  discharge  on  the  rapids  is  about  19,000 
cubic  feet  per  second.  Measurements  taken  at  St.  Louis  Ghain  in  1880, 
at  a  stage  1.35  feet  below  high  water,  gave  a  discharge  of  211,210  cubic 
feet  per  second;  and  observations  just  below  the  rapids,  at  a  stage  of 
18.4  above  low  water,  within  a  few  tenths  of  a  foot  of  extreme  high 
water,  gave  a  discharge  of  251,348  cubic  feet  per  second. 

In  the  Report  of  the  Ghief  of  Engineers  for  1880,  pages  1537-1539,  is 
found  a  special  report  upon  the  subject  of  widening  and  deepening  the 
channel  of  the  Rock  Island  Rapids,  submitted  under  date  of  March  15, 
1880,  in  response  to  a  resolution  of  the  House  of  Representatives,  lu 
this  report  are  given  the  following  estimates,  prepared  under  the  di- 
rection of  Maj.  F.  U.  Farquhar,  Gorps  of  Engineers,  by  E.  F.  Hoffman, 
the  assistant  engineer  under  whose  immediate  supervision  the  improve- 
ment of  the  rapids  was  carried  out.  These  estimates,  so  far  as  the  chains 
are  concerned,  were  based  on  very  detailed  surveys,  but  the  maps  from 
which  the  cost  of  necessary  work  in  the  pools  was  calculated  are  not  so 
complete,  an4l  it  may  be  possible  that  in  carrying  out  the  proposed 
widening  and  deepening  the  necessity  would  be  developed  for  more 
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work  in  the  pools  tban  is  covered  by  the  estimates:  bat  the  estimates 
;^iven  are  as  close  approximations  as  can  be  made  by  this  Board  with 
the  information  which  it  is  practicable  to  secure  at  this  time  of  the  year 
and  in  the  limited  time  permitted  by  the  necessity  of  reporting  to  Con- 
gress at  present  session.  These  estimates  were  based  on  a  cost  for  re- 
moval of  rock  of  $G  per  cnbic  yard,  and  the  plans  contemplate  such 
widening  and  straightening  of  channel  as  will  give  easy  changes  of  di- 
rection and  comparatively  long  straight  reaches,  permitting  the  estab- 
lishment of  lights  and  the  navigation  of  the  rapids  at  night.  The  ad- 
ditional work  of  establishing  piers,  and  any  dams  considered  necessary 
for  reducing  velocity  of  current  at  swift  places  by  regnlating  the  slope 
and  section,  would  very  materially  increase  the  estimates  given  below. 

To  increase  tlie  width  of  channel  to  400  feet,  giving  a  depth  of  4^  feet  below  low 
water,  which  will  i  nsnro  a  grade  as  low  as  that  of  the  present  cut,  will  require  the 
removal  of  209,811  cubic  yards  of  rock,  and  wiU  cost  approximately  $1,258,866. 

Boats  drawing  5  feet  cau  pass  throngh  the  Des  Moines  Rapids  Caual  during  ex- 
treme low  water. 

If  it  is  deemed  advisable  to  give  the  same  available  depth  and  a  perfectly  safe 
channel  over  the  Rock  Island  Hapids,  the  cuts  shonld  be  made  400  feet  wide  and  ex- 
cavated to  a  depth  of  at  least  6  feet  below  low  water  of  1864.  This  would  require  the 
removal  of  581,835  cubic  yards  of  rock,  which  would  cost  approximately  |3,491,010. 

The  further  improvement  of  the  Eock  Island  Eapids  has  been  con- 
sidered from  time  to  time,  by  the  engineer  officer  in  local  charge,  as  a 
part  of  the  improvement  of  the  Upper  Mississippi  Eiver,  and  a  project 
for  some  additional  work  on  the  rapids  has  been  prepared.  From  suc^ 
project  the  following  extracts  are  taken: 

It  being  thought  practicable  at  a  moderate  cost  to  obviate  many  of  the  diflScnlties 
with  which  the  navigation  of  the  rapids  is  beset,  and  especially  to  render  the  rapids 
navigable  at  night,  consultation  was  had  with  many  navigators,  inelading  all  of  the 
more  experienced  rapids  pilots,  and  freqnent  trips  mere  made  by  steam-boat  over  the 
rapids  for  the  purpose  of  studying  the  problem  closely  at  a  low  stage  of  water,  and 
the  resulting  plan  and  project,  which  meets  in  nearly  all  of  its  details  with  the  ap- 
proval of  navigators,  will,  it  is  thought,  materially  lessen  the  present  obatructions  to 
navigation. 

It  is  believed  that  all  the  work  included  in  the  plan  given  below  is  fully  warranted 
by  the  present  needs  of  commerce,  and  also  that,  when,  at  some  future  day,  the  com- 
merce of  the  river  shall  require  greater  depth  of  channel  and  justify  an  additional 
expeuditure  of  money  for  canal  or  further  improvement  of  the  open  channel,  the  plan 
will,  with  slight  exception,  be  found  to  be  in  harmopv  with  and  in  the  direction  of 
such  more  complete  improvement.  It  will  be  noted  that  each  detail  of  the  plan  ac- 
complished will  be  in  itself  of  immediate  benefit,  and  that  the  cost  of  the  various 
items  is  not  so  great  but  that  some  of  them  may  very  possibly  be  provided  for  annu- 
ally by  allotments  from  general  appropriations  in  case  £0  special  appropriation  be 
made  available. 

The  proposed  improvement  is  to  be  accomplished  in  the  following  manner: 

(1)  Guide-piers^  with  lights  and  day  beacons  attached,  are  to  be  built  [design 
shown  on  map]  of  sufficient  strength  to  resist  the  action  of  ice,  and  in  sufficient  num- 
ber and  so  located  that,  while  being  of  no  obstruction  to  navigation,  the?  will  serve 
as  reliable  guides  to  pilots  in  making  the  passage  at  night.  It  may  possibly  be  neces- 
aaxj  to  supplement  this  arrangement  with  a  few  range-lights  and  jBome  buoys  in  ad- 
dition to  tliose  now  in  use 

(2)  It  is  proposed  to  excavate  and  remove  rock  at  various  points  in  order  to  widen 
and  straighten  the  channel  at  crooked  portions  of  the  rapids,  giving  longer  straight 
reaches,  and  to  deepen  it  at  some  places,  as  at  Duck  Creek  Chain.  Such  excavation 
will  include  the  several  small  patclies  of  rock  lyin^in  and  near  the  channel. 

(3)  A  system  of  dams  is  proposed  for  slightly  raising  the  water-surface  at  low  stages 
and  equalizing  to  a  certain  extent  the  slopes  above  and  below  Hampton,  especially 
increasing  the  current  through  Campbell's  Chain,  with  a  view  to  preventing  the  de- 
posit of  sand  in  the  channel.  A  large  amount  of  dredging  is  also  proposed  to  furnish 
gravel  for  dam  construction  and  to  remove  the  present  accumulation  of  sand,  which 
interferes  with  navigation.  It  will  probably  not  be  necessary  to  construct  all  the 
dams  indicated,  and  a  change  of  location  may  be  shown  to  be  desirable  by  experience. 


1760     BEPOBT  OF  THE  CHIEF  OF  ENQINEEBS^  U.  8.  ABMT. 

The  proposed  looAtiona  for  guide  piers  and  for  rock  exeavation  are  given  in  tbe 
following  aetailed  prc^eot  (aee  map)  : 

At  Upper  Chain, — Pier  No.  1  is  located  on  the  left  hand  npper  comer  of  the  cut, 
about  where  Bnoy  No.  2  is.  R^Els  and  boats  keep  well  to  the  right  or  Iowa  side,  and 
this  pier  would  be  out  of  the  way.  This  pier  may  be  set  back  50  to  100  feet  from  the 
edge  of  the  cat.  A  short  distance  below  the  cnt,  on  a  projecting  point  of  rocks,  where 
Bnoy  No.  3  now  is,  Pier  No.  2  is  located. 

At  Smiih'$  Chtun, — ^It  is  proposed  to  remove  the  ledges  of  rock  lying  between  the  old 
and  the  new  channels,  widening  the  channel  where  the  passage  is  now  difficult  to 
abont  400  feet,  and  reqoiring  the  excavation  of  about  1,800  solid  cubic  yards  of  rock. 
These  ledges  of  rock  are  surrounded  by  tolerably  deep  water,  and  probablv  bnt  a 
small  portion  of  the  material  broken  by  blasting  or  by  chisel  will  have  to  be  dredgecl 
up.  What  is  removed  can  be  used  in  checluDg  the  cross-currents  at  French  Channcj 
and  head  of  Raft  Channel.  The  United  States  light  on  the  large  rock  pile  at  Smith's 
Chain  must  be  kept  up,  as  also  Buoy  No.  4  on  the  small  rock  pile. 

From  SmiW$  Chain  to  Sycamore  Chain.— On  the  left,  Pier  No.  Sis  located  on  a  point 
of  rocks  above  Sucker  Chute,  and  Pier  No.  4  is  located  on  a  point  of  rocks  below 
Sucker  Chute,  where  Buoy  No.  B  now  is.  These  will  be  out  of  the  way  of  navigation 
and  form  excellent  guide-marks.  On  the  right  or  Iowa  side,  at  the  rock  pile  where 
Buoy  No.  6  is,  locate  Pier  N«».  5. 

AtSgoamore  CAata.— This  is  one  of  the  worst  points  on  the  rapids,  arising  from  cur- 
rent and  crooked  channel.  On  the  edge  of  the  Sycamore  Cut,  Iowa  side,  about 
800  feet  below  Pier  No.  5,  place  Pier  Mo.  6.  The  channel  at  Sycamore  is  to  be 
widened  by  excavating  about-  4,000  solid  cubic  yards  from  the  Illinois  side.  This 
material  can  be  need  in  filling  or  damming  the  side  drafts  at  Sucker  Chute,  Sycamore, 
and  Iowa  Channel.  The  United  States  light  on  the  Illinois  side  at  Sycamore  should 
be  maintained. 

At  Crah  Island  Chain. — Pier  No.  7  is  located  at  Envoy  Rock,  where  Buoy  No.  9i 
now  is.  Pier  No.  8  is  located  at  foot  of  Crab  Island.  To  widen  the  channel  at  Crab 
Island  and  make  it  easy  to  run  an  excavation  of  abont  600  solid  cubic  yards  of  ruck 
will  have  to  be  made  from  the  Crab  Island  side. 

At  St.  Louis  Chain. — Pier  No.  9  is  located  at  or  near  St.  Louis  Rock.  There  are 
several  small  patches  and  points  of  rock  to  be  removed  at  this  chain,  requiring  an 
excavation  of  abont  500  solid  cubic  yards. 

At  CoMfi  Chain. — Pier  No.  10  is  located  on  the  Illinois  side  of  channel  near  Buoy 
No.  II.  There  remain  to  be  excavated  at  this  chain  several  patches  and  points  of 
rock,  sggregating  500  solid  cubic  yards.  Pier  No.  11  will  be  placed  on  the  point  of 
rocks  where  Buoy  No.  12^  is,  at  the  head  of  Hampton  Reach. 

At  CamphelVs  Chain. — A  large  amount  of  work  will  be  needed  here,  inclnding  three 

?iers :  Pier  No.  12,  on  the  Illinois  side  of  channel  about  400  feet  above  head  of  cut ; 
ier  No.  13,  half-way  from  head  to  foot  of  cut  on  Illinois  side;  and  Pier  No.  14,  at 
lower  end  of  chain,  near  Bnoy  No.  16.  A  patch  of  rock  in  the  channel,  opposite  Buoy 
No.  16,  and  containing  about  200  solid  cubic  yards,  is  to  be  excavated.  The  cut  at 
Campbell's  must  be  widened  and  straightened  by  removing  abont  5,300  solid  cubic 
yards  of  rock  from  the  Iowa  side.  The  current  at  Campbell's  Chain  being  sluggish, 
a  large  amount  of  sand  has  collected  at  its  npper  and  lower  ends,  which  often  causes 
great  trouble  to  navigation.  To  remove  this  obstruction  and  keep  the  channel  clear, 
a  system  of  ^ye  wing  and  three  closing  dams  is  proposed ;  bnt  it  is  not  thought  prob- 
able that  it  will  be  necessary  to  construct  more  than  two  or  three  of  the  wing-dams. 
The  closine  dam  No.  8,  connecting  Campbell's  Island  with  the  main  shore,  is  very 
important^  but  closing  dams  Nos.  1  and  7  may  not  be  found  necessary.  The  object  of 
the  dams  is  to  increase  the  current  at  Campbell's  Chain  and  thus  keep  the  cuts  clear 
from  sand,  and  also  to  somewhat  change  the  slope  of  the  river  from  St.  Louis  Chain 
to  Winnebago  Chain,  with  a  view  to  gaining  a  few  more  inches  of  water  at  St.  Louis 
and  Cabin  chains.  The  dams  will  probably  have  to  be  constructed  of  rock,  with 
perhaps  some  sravel,  and  paved  on  top  to  prevent  washing  of  fragments  of  stone 
into  the  channel-cuts. 

At  Winnebago  Chain. — It  seems  to  be  conceded  by  all  that  this  chain  needs  some 
widening  at  its  head  and  also  at  its  lower  end.  An  excavation  of  abont  800  solid 
cubic  ya^s  is  proposed  at  the  head  near  Buoy  No.  17.  where  a  reef  of  rocks  projectjji, 
making  an  awkward  turn  at  a  narrow  place  in  the  cnannel;  and  at  the  lower  end  of 
the  chain  an  excavation  of  about  1,600  solid  cubic  yards  is  called  for.  This  will 
widen  the  channel  through  the  entire  chain  to  abont  300  feet.  Pier  No.  15  is  located 
at  the  Winnebsffo  Bowlder.  A  i^ermanent  light  on  lower  end  of  sand-bar  at  foot  of 
island  may  also  be  called  for. 

From  Winnebago  Chain  to  Duck  Creek  Chain. — ^There  is  a  tolerably  wide  and  deep 
channel  in  Ibis  stretch  which  will,  it  is  thought,  be  made  perfectly  safe  with  a  few 
piers  and  by  the  removal  of  a  patch  of  rocks  above  Duck  Creek.  Pier  No.  16  is  lo- 
cated at  a  point  of  rocks  on  Illinois  side,  about  2,000  feet  below  Winnebago  Island,^ 
near  Buoy  No,  17|.    Pier  No.  17  is  located  on  the  projecting  point  of  rocks  about  300 
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feet  beloiv  Mason's  Rook,  ^here  Bnoy  No.  19  is.  Pier  No.  18  on  tbe  point  of  rooks, 
Iowa  side,  aboat  600  feet  above  bead  of  Dock  Creek  Cut,  wbere  Bnoy  No.  20  is.  It 
may  be  well  to  set  tbis  pier  from  50  to  100  feeb  back  from  tbe  cbannel.  Opposite 
Bnoy  No.  20,  on  Illinois  side  of  cbannel,  but  covering  to  some  extent  the  entrance  to 
tbe  buck  Creek  Cut,  are  some  bad  patcbes  df  rock,  aggregating  200  solid  cubic  yards, 
which  should  be  removed. 

Duck  Creek  Chain. — For  tbis  chain  two  piers  are  recommended — Pier  No.  19  at  the 
upper  comer  of  the  cut,  Iowa  side,  and  Pier  No.  20  at  the  foot  of  the  chain,  Iowa 
side,  opposite  Buoy  No.  22.  The  cut  at  Duck  Creek  Chain  is  too  narrow  and  shallow. 
To  widen  it  to  300  feet  by  a  100-foot  cut  from  the  Illinois  side  would  require  an  ex- 
cavation of  about  6,850  solid  cubic  yards.  This  work,  though  expensive,  is  recom- 
mended. It  is  further  proposed  to  deepen  the  present  cut  by  the  excavation  of  about 
2,000  solid  cubic  yards.  The  amount  of  excavation,  as  estimated  from  recent  accurate 
maps,  is  muchiarger  than  this ;  but  a  great  part  of  the  rock  is  but  n  few  inches  above 
grade,  distributed  over  a  very  large  area,  and  it  is  thought  that  the  excavaiion  of 
2,000  cubic  yards,  taken  in  connection  with  the  proposed  widening  of  the  cut,  will 
give  sufficiently  satisfactory  results. 

At  Cottonwood  Chain, — The  channel  here  makes  a  bend  and  is  close  to  shore.  It  is 
proposed  to  widen  it  to  about  300  feet  by  the  excavation  of  about  1,660  solid  cubic 
yards  of  rock.  A  permanent  light  is  needed  on  the  Iowa  shore  at  Cottonwood  Chain. 
Between  Cottonwood  Chain  ana  Moline  Chain. — At  Bnoy  No.  23  the  channel  makes 
an  awkward  turn  and  is  quite  narrow.  It  is  proposed  to  widen  and  straighten  the 
channel  by  removing  some  points  of  rocks,  aggregating  about  l,220solid  cubic  yards, 
from  both  sides.  Pier  No.  21  is  located  at  this  point,  on  the  Illinois  side  of  the  chan- 
nel. 

Moline  Chain, — ^For  this  chain  two  piers  and  a  light  on  the  causeway  are  recom- 
mended. Pier  No.  22  is  located  on  the  Illinois  side  of  the  cut,  about  half-way  down, 
and  Pier  No.  2t}  at  the  foot  of  dike  near  lower  end  of  Benham's  Island.  A  large  num- 
ber of  dangerous  patcbes  of  rock  in  the  channel  at  this  chain  must  be  removed,  aggre- 
gating in  amount  of  excavation  1,800  solid  cubic  yards. 

From,  Moline  Chain  to  Lower  Chain, — ^The  channel  is  straiffbt,  deep,  and  wide  in 
this  stretch  and  a  light  on  the  Davenport  shore  at  Stnbb's  Eddy,  or  perhaps  a  range 
light,  is  all  that  is  needed. 

Lower  Chain, — At  the  head  of  this  chain  the  point  of  rocks  on  the  Dlinois  side  is 
very  dangerous,  probably  the  worst  place  for  rafts  on  the  rapids.  Buoy  No.  25,  at  this 
point,  is  being  continually  carried  away.  The  excavation  formerly  done  by  the  United 
Stat'Os  at  this  locality  was  insufficient.  It  is  proposed  to  further  remove  rock  to  a 
channel  width  of  400  feet,  and  also  to  widen  the  channel  at  the  turn  below  by  excava- 
tion from  both  sides  of  the  channel.  Amount  of  excavation  required,  3,710  solid 
cubic  yards.  It  is  thought  that  with  the  improvements  suggested  this  chain  can  be 
run  at  night  by  range  lights ;  but  it  is  also  proposed  to  locate  Pier  No.  24  on  Iowa 
side  of  cbannel  just  below  tbe  turn. 

It  is  proposed  to  keep  up  the  present  system  of  buoys  (where  not  replaced  by  piers), 
and  even  to  enlarge  it,  so  as  to  afford  every  facility  possible  for  the  guidance  of 

pilots. 

•  •  •  •  •  •  • 

Tbe  work  as  above  described  is  based  on  the  best  information  now  available.  Dur- 
ing tbe  progress  of  such  work  new  information  would  be  secured.  It  is  proposed,  of 
course,  to  take  advantage  of  such  information,  and  where  further  experience  sug- 
gests minor  changes  of  detail,  such  changes  would  be  made. 

r£sum£  of  estimates. 

!  Rock  excavation,  33, 140  sol  id  cnbic  yards,  at  $6  per  cubic  yard |198,840 

iDam  construction.  39,500  cubic  yards,  at  $1. 50  per  cubic  yard 59,250 

, Piers,  24,  at  $1,500  each 36,000 

•Dredging  of  sand 5,000 

^Contingencies 39,909 

Total 328,999 

• 
The  estimated  cost  of  the  work  proposed,  which  it  is  thought  will  provide  for  rea- 
lably  safe  navigation  day  and  night,  and  furnish  probably  all  the  relief  to  in- 
psts  of  navigation  immediately  necessary,  and  which  is  a  part  of  the  general  scheme 
a  more  extended  system  of  widening  and  deepening  the  channel  over  the  rapids, 
f  course  only  approximate ;  but  in  making  it  the  prices  taken  are  large,  and  some 
:  rk  is  included  which  circumstances  might  show  to  be  unnecessary,  and  each  item 
onsidered  separately,  whereas  the  work  could  probably  be  so  combined  by  the 
of  excavated  rock  and  dredged  material  in  the  dams  and  piers  as  to  materially 
ace  the  total  cost. 
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OPINIONS  OF  EXPERIENGBB  NATIOATORS  AND  Y£8SEL*OWNEBS. 

In  order  to  secure  the  testimony  of  those  whose  actual  experience 
makes  their  opinions  of  value  in  connection  with  a  consideration  of  the 
questions  before  the  Board,  a  circular  letter  was  addressed  to  all  known 
available  parties  owning,  operating,  or  managing  packets  and  raft- 
boats  on  the  Upper  Mississippi  Biver.  This  letter  recited  the  clause 
in  the  river  and  harbor  act  of  August  11, 1888,  in  accordance  with 
which  this  investigation  is  being  made,  called  for  opinions  as  to  the 
present  condition  of  the  channel  over  the  Bock  Island  Bapids,  and  re- 
quested, in  case  additional  facilities  were  thought  to  be  required,  views 
as  to  the  best  method  of  furnishing  relief.  Of  the  seventy-five  parties 
addressed  about  forty  have  responded,  and  the  opinions  of 'many  others 
have  become  known  to  the  Board.  All  consider  the  present  channel 
over  the  rapids  insufiicient  in  width  and  at  some  points  in  depth,  and 
somewhat  dangerous  to  navigation,  and  that  the  interests  of  commeitse 
involved  justify  such  improvements  as  will  make  the  passage  of  the  sec- 
tion of  the  river  obstructed  by  the  rapids  as  safe,  easy,  and  rapid  as  the 
natural  conditions  permit.  Seven  replies  favor  the  construction  of  a 
canal  around  the  rapids,  the  opinions  being  based  on  the  belief  that  a 
safe  and  easy  channel  can  not  be.  secured  at  reasonable  cost,  if  at  all,  by 
an  improvement  of  the  natural  channel.  All  others  consider  a  cansil 
unnecessary  and  undesirable,  being  of  opinion,  based  on  the  results 
already  accomplished,  that  the  open  channel  is  susceptible  of  ail  needed 
improvement  and  that  such  open  channel  is  very  much  to  be  preferred 
to  any  canal  navigation.  With  only  one  exception,  all  parties  inter- 
ested in  raft  navigation  whose  opinions  have  been  made  known  to  this 
Board,  basing  such  opinions  on  experience  at  the  Des  Moines  Bapids 
Canal,  assert  that,  so  far  as  raft  navigation  is  concerned,  any  canal 
would  cause  greater  delays  and  be  more  difficult  to  navigate  than  tlie 
rapids,  even  in  their  present  condition,  and  that  rafts  would  not  use 
such  canal  under  any  circumstances. 

BUSINESS  AFFECTED   BY  THE   OBSTRUCTIONS  AT  THE  BOCK  ISLAND 

BAPIDS. 

The  money  value  to  the  interests  of  commerce  of  safe  and  easy  navi- 
gation of  the  Upper  Mississippi  Biver,  including  the  Bock  Island  Bap- 
ids, must  be  measured  by  the  saving  to  the  general  public  in  ftt^ight 
rates,  which  results  not  only  from  the  actual  transpor^tion  of  freight 
by  water,  but  also  from  the  effect  of  a  favorable  water  route  on  the 
rates  of  competing  lines  of  railroad.  This  effect,  which,  as  a  result  of 
improvements  already  carried  out,  is  now  very  large,  can  be  made 
much  greater  by  such  additional  work  as  will  permit  a  further  reduc- 
tion in  the  cost  of  water  transportation.  The  actual  amount  of  business 
which  is  now  or  will  be  in  the  future  affected  by  the  practicability  of 
transporting  freight  at  low  rates  on  the  Upper  Mississippi  can  not  be 
stated,  but  the  amount  is  known  to  be  very  great. 

The  principal  classes  of  navigation  to  be  considered  in  connection 
with  the  further  improvement  ot  the  Bock  Island  Bapids  are  the  large 
through  packets  carrying  freight  between  St.  Paul  and  St.  Louis  and 
intermediate  points,  and  the  raft-boats  with  their  tows  of  logs  and  lum- 
ber. The  latter  class  is  at  present  by  far  the  most  extensive,  the  pro- 
portion of  raft-boats  to  packets  being  about  ten  to  one.  The  packets, 
though,  are  much  larger  than  the  ratt-boats,  some  beingSOO  feet  in  length, 
and  the  rapids  are  to  them  a  greater  obstruction  on  account  of  their  size. 
Puring  the  year  1887  there  passed  over  tUe  rapids  2,660  0teifcm-boat8  of 
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all  classes,  271  barges,  and  774  rafts,  each  containing  on  an  average 
probably  1,000,000  feet,  B.  M.,  of  lumber.  The  records  of  the  past  ten 
years  indicate  that  these  figures  give  a  fair  representation  of  the  present 
business  over  the  rapids.  Those  best  informed  are  of  opinion  that  the 
rafting  business,  for  logs  at  least,  will  continue  for  many  years,  and  that 
the  passenger  and  freight  business  of  the  packets  will  materially  in- 
crease as  the  country  tributary  to  the  river  becomes  more  thickly  settled, 
and  as  a  result  of  the  gradual  removal  of  obstructions  to  navigation. 

During  the  past  season  of  navigation  there  were  four  large  packets 
running  regularly  between  St.  I^uis  and  St.  Paul,  making  in  all  six 
passages  of  the  rapids  per  week.  These  packets  carried  a  large  amount 
of  freight  and  a  great  number  of  passengers,  and  the  records  show  that 
the  passenger  busii?ess,  at  least,  is  increasing  year  by  year.  More  fre- 
quent trips  were  made  by  local  packets  and  excursion  boats,  and  raft- 
boats  in  large  numbers  were  continually  crossing. 

Considering  the  case  of  the  large  packets,  it  appears  that  durmg 
the  portion  of  the  season  when  a  favorable  stage  of  water  prevailed 
the  delays  at  the  rapids  were  comparatively  few,  the  time-tables 
being  so  arranged  that  the  boats  reached  Bock*  Island  or  Le  Claire 
early  in  the  day.  Later  in  the  season,  when  the  river  was  low  at  all 
points  and  very  regular  time  impracticable,  especially  when  the  towing 
of  barges  was  necessary,  the  delays  were  more  frequent ;  but  it  is  im- 
possible to  estimate  the  amount  of  such  delays  and  their  effect  on  the 
business  of  the  packets.  In  a  letter  received  from  Mr..  E.  M.  Dickey, 
general  superintendent  of  the  Diamond  Jo  Packet  Company,  after  giv- 
ing, a  record  of  delays,  as  shown  by  the  logs  of  the  steamers,  he  says : 

This  report  appears  very  ^ood^  as  far  as  it  goes,  but  we  are  not  able  to  give  any  es- 
timate of  the  amount  of  bnsiness  lost  on  acconnt  of  Tapid  runs,  made  in  order  to  reach 
i^e  rapids.  For  example,  oar  steamers,  on  coming  down-stream,  begin  to  figure  on 
making  the  rapids  as  soon  as  they  leave  St.  Paul,  and  frequently  miss  a  great  many 
landings  and  a  great  deal  of  business  in  order  to  get  over  the  rapids  without  being 
deified  by  night.  Tbe  same  is  frequently  true  of  our  up-stream  trips.  Again,  after 
it  has  been  conclusively  shown  to  the  officers  of  tbe  boats  that  they  can  not  by  anv 
means  make  the  rapids  at  the  time  desired,  they  will  then  saunter  along  and  *'  kill 
time"  and  arrive  at  Davenport  or  Le  Claire,  say,  at  daylight  on  a  morning  instead  of 
arriving  at  10  or  12  o'clock  tbe  night  before,  as  they  might  have  done. 

The  cost  of  extra  pilotage  for  each  packet  running  for  the  full  season 
is  estimated  at  $400  per  year.  The  cost  for  extra  fuel,  especially  when 
barges  are  being  towed,  aud  for  occasional  hire  of  extra  tow-boats,  are 
items  of  importance,  but  they  can  not  well  be  determined  from  data 
available. 

It  can  not  be  ascertained  that  any  extra  insurance  rate  is  charged 
for  additional  risk  on  liock  Island  JEtapids. 

The  records  do  not  show  that  a<$cidents  are  more  frequent  on  the 
rapids  since  their  improvement  than  on  some  other  portions  of  the  river. 
Thifi  immunity  from  accidents'  is  due,  to  a  large  extent,  to  the  employ- 
ment of  skillful  special  pilots  and  the  making  of  the  passages  over  the 
rapids,  as  a  rule,  under  the  most  favorable  circumstances. 

tho:  beqtjised  fob  passage  oyer  the  bock  island  bapeds  and 

thbough  the  des  moines  bapids  oanal. 

The  comparative  advantages  of  canal  and  open-channel  improvement 
as  regards  time  of  passage  of  boats,  etc.,  have  a  bearing  upon  the  ques- 
tions presented  for  the  consideration  of  the  Board.  The  Des  Moines 
and  l£ock  Island  Rapids  are  of  about  tbe  same  length  and  have  about 
the  same  fall.  In  the  first  case  the  natural  channel  through  the  rock 
^tfoip  is  ^ery  shoal  throughout  its  entire  length,  wl^ile  in  the  secou(| 
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case  the  shoal  places  are  only  fonnd  at  the  chainsi  the  connecting  pools 
having  a  sufficient  depth  tor  all  porposes  of  navigation.  These  differ- 
ences of  conditions  led  to  different  plans  of  improvement.  The  most 
economical  method  at  the  Des  Moines  Rapids  was  by  a  canal  7^  miles 
in  length  and  ^  miles  of  open-channel  improvement,  giving  a  depth  of 
5  feet  at  extreme  low  water.  At  the  Bock  Island  Uapids  the  method  of 
open-channel  improvement  was  adopted  as  being  the  most  economical, 
so  loDg  as  a  depth  of  4  feet  at  low  water  was  sofiicient  for  the  needs  of 
navigation. 

At  the  Des  Moines  Bapids  all  rafts  and  many  boats  nse  the  channel 
on  the  rapids  whenever  the  stage  of  water  permits ;  at  other  times  they 
are  obliged  to  ase  the  canal. 

The  canal  records  show  that  single  boats,  as  a  rule,  require  about  the 
same  time  to  ascend  and  about  one-half  the  time  to  descend  the  rapids 
as  is  needed,  under  the  most  favorable  circumstances,  for  the  passage 
of  .the  canal  in  either  direction.  With  two  barges  in  tow  the  time  in 
canal  is  about  doubled,  and  with  three  barges  about  trebled.  On  the 
rapids,  unless  the  tow-boat  is  deficient  in  power,  less  time  will,  as  a  role, 
be  required  with  two  barges  for  ascending;  descending,  the  barges  will 
add  but  little  to  the  time  of  the  single  boat. 

Under  favorable  circumstances  rifts  of  lumber  occupy  from  eight  to 
ten  hours  and  rafts  of  logs  not  less  than  thirty-six  hours  In  passing 
through  the  canal,  the  great  delay  being  caused  by  the  necessity  of 
breaking  up  into  pieces  suitable  for  lockage  the  immense  rafts,  some 
being  3M  by  600  feet.  The  times  given  do  not  include  the  additional 
delay  due  to  breaking  up  before  entering  canal  and  making  up  after 
leaving.  If  a  number  of  rafts  arrive  at  the  canal  at  about  the  same 
time  during  low  water,  some  of  them  may  be  detained  a  week  or  more. 
When  the  rafts  can  be  taken  over  the  rapids  they  can  follow  each  other 
closely,  and  but  a  few  hours  are  required  for  the  passage.  Lumbermen 
estimate  that  the  extra  expense  of  moving  rafts  down  the  river,  when 
it  is  necessary  to  use  the  canal,-  is  about  20  per  cent. 

The  steam-launch  Luciay  05  feet  long,  occupied  one  and  a  half  hours 
in  passing  through  the  7^  miles  and  two  of  the  three  locks  of  the  Des 
Moines  Bapids  Canal,  and  thirty-six  minutes  in  ascending  the  3^  miles 
of  the  open  canal  from  the  guard-lock  to  Montrose.  The  fall  in  this  3} 
miles  of  river  is  about  4  feet,  and  for  a  part  of  the  distance  the  slope  ex- 
ceeds 2  feet  to  the  mile,  which  gives  a  measured  current  of  2.6  miles  per 
hour.  The  speed  of  the  launch  averages  5.6  miles  through  the  canal 
and  locks,  and  5.08  miles  per  hour  against  the  current  of  the  river.  With 
a  larger  boat  the  speed  in  the  first  case  would  be  less  and  in  the  second 
case  greater. 

Packets  occupy  two  to  two  and  a  half  hours  in  ascending  the  Bock 
Island  Bapids,  and  from  one  to  one  and  a  half  hours  in  descending. 
Considering  the  length  of  canal  necessary  for  overcoming  the  Bock 
Island  Bapids,  the  time  each  way  for  single  boats,  even  in  a  canal  of 
considerable  width  and  depth,  would  probably  be  not  less  than  three 
hours. 

Tow-boats  with  two  or  three  barges  have  some  difficulty  at  times 
with  the  current  of  Bock  Island  Bapids  for  short  stretches,  but  the 
time  now  taken  in  ascending  is,  as  a  rule,  less  than  would  be  required 
in  passing  through  a  canal  13^  miles  long;  if  more  barges  were  towed 
and  double  trips  necessary,  the  advantage  in  time  would  possibly  be 
in  favor  of  a  canal.  On  descending  trips,  the  time  on  the  open  channel 
would  not  be  much  greater  for  tows  than  for  single  boats. 
Bafts  are  now  taken  over  the  Bock  Island  Bapids  in  daylight  in  from 
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eight  to  ten  hours.  Making  allowance  for  delays  at  night,  the  average 
time,  under  most  unfavorable  conditious,  strong  winds  excepted,  can 
be  taken  as  not  to  exceed  one  day.  The  extra  expense  of  running  rafts 
over  the  rapids  is  given  as  from  866  to  $110,  while  the  average  cost  of 
a  day's  delay  is  from  $65  to  $100.  As  rafts  can  now  be  taken  over  the 
Bock  Island  Bapids  at  all  stages  of  water  at  much  less,  expense  and  in 
much  less  time  than  would  be  permissible  with  any  canal,  it  is  evident 
that  a  canal  would  not  be  used  for  rafts  under  any  circumstances,  unless 
possibly,  when  they  were  destined  for  Moline;  hence  a  detailed  consid- 
eration of  probable  time  required  by  rafts  in  passing  through  the  canal 
is  unnecessary. 

In  deciding  ^^  as  to  the  best  and  most  economical  plan  of  improving 
the  river  at  tiie  Bock  Island  Bapids  in  the  interest  of  commerce  and 
navigation,"  the  classes  of  navigation  must  be  considered  separately. 

(1)  Rafting. — ^This  interest,  as  has  b^n  shown,  is  at  present  the  great- 
est in  magnitude  of  any  on  the  Upper  Mississippi.  Bafts  and  raft-boats 
do  not  require  any  greater  depth  of  water  than  is  now  furnished  by  the 
channel  over  the  rapids.  There  is  some  slight  risk  and  extra  expense 
attendant  upon  the  passage  of  rafts  during  low  water,  but  delays  are 
not  very  serious,  and  the  rapids,  even  in  their  present  condition,  are 
much  to  be  preferred  for  this  class  of  navigation  to  any  canal  that  can  be 
bailt  If  canal  navigation  were  furnished  in  addition  to  the  open  chan- 
nel improvement,  rail-boats,  under  certain  conditions  of  wind  and  cur- 
rents, and,  possibly,  when  a  large  number  of  rafls  were  descending, 
might  occasionally  use  the  canal,  but  such  additional  facilities,  so  far 
as  raft  boats  are  concerned,  are  not  sufficiently  necessary  to  justify  the 
expense  of  a  canal.  While  the  present  facilities  for  the  passage  of  the 
rapids  by  rafts  and  raft-boats  are  good,  they  can  be  made  much  better 
l)y  such  additional  work  as  will  serve  to  give  a  wider,  more  direct,  and 
a  more  plainly-marked  channel,  making  navigation  by  day  easier  and 
safer  and  navigation  by  night  practicable. 

(2)  Packets  toithout  tows. — Until  a  greater  depth  than  4  feet  at  low  water 
is  secured  at  all  points  above  and  below  the  Bock  Island  Bapids,  a 
greater  depth,  while  it  would  be  advantageous,  is  not  absolutely  neces- 
sary for  packet  navigation  on  the  rapids ;  and,  considering  the  rate  at 
which  the  radical  improvement  of  the  Upper  Mississippi  is  progressing, 
it  will  be  a  number  of  years  yet  before  an  additional  depth  on  the  rapids 
will  become  a  necessity.  The  passageof  the  large  packets  over  the  rapids 
is  now  attended  with  some  extra  expense  for  fuel  and  special  pilotage, 
and  probably  with  some  slight  risk  even  in  day-time;  but  the  delay  at 
night  and  at  other  occasional  times  when  conditions  are  not  favorable  for 
a  safe  passage  is  the  most  important  matter  to  be  considered  at  present 
in  connection  with  the  effect  of  the  rapids  on  packet  navigation.  These 
delays  are  expensive,  and  the  interests  involved  justify  such  work  as 
will  permit  the  packets  to  cross  the  rapids  safely  day  or  night.  The 
further  improvement  of  the  present  navigable  channel  necessary  in  the 
interest  of  raft  navigation,  together  with  a  slight  deepening  and  widen- 
ing at  a  few  additional  points,  will,  it  is  thought,  furnish  a  channel 
navigable  for  packets  by  night  as  well  as  by  day :  and  while  a  canal,  if 
it  existed,  would  undoubtedly  be  occasionally  made  use  of,  its  necessity 
for  packet  use  does  not  seem  sufficiently  great  at  the  present  time  to 
justify  its  construction.  But  while  a  depth  of  4  feet  at  low  water  and 
^lich  improvement  of  the  natural  channel  as  is  now  recommended  may 
be  sufficient  for  a  number  of  years  to  come,  it  is  certain  that  in  the 
future  the  interests  of  commerce  and  navigation  will  require  a  channel 
with  less  current  on  the  chains,  a  depth  of  not  less  than  6  feet  at  low 
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water,  and  a  width  of  probably  not  less  than  400  feet,  or  a  canal  around 
the  rapids  giving  similar  facilities,  for  use  when  the  river  may  be  at  a 
low  stage.  Of  these  two  plans  for  securing  a  6-foot  navigation  at  tlie 
rapids,  that  of  a  canal  promises  more  positive  results  and  is  less  ex- 
p;ensive. 

'  3.  Packets  or  taw-boats  i€ith  barges^  etc. — ^During  certain  low  stages  of 
the  river  the  available  depths  at  many  points  necessitate  the  carrying 
of  fireighton  barges,  towed  either  by  the  regular  packets  or  special  tow- 
boats.  The  swift  current  on  some  of  the  chains  makes  the  ascent  of 
the  rapids  by  large  tows  tedious  at  times.  The  work  needed  for  facili- 
tating raft  ahd  packet  navigation  will  overcome  some  of  the  difBculties 
experienced  by  tows  above  the  head  of  Moline  Chain,  excepting  possi- 
bly at  Sycamore  Chain ;  bat  from  the  head  of  Moline  Chain  to  the  foot 
of  the  rapids,  where  there  is  a  fall  at  low  stages  of  nearly  7.5  feet  ii^  3. 
miles  and  about  4|  feet  in  1^  miles,  such  general  increase  of  depth  or 
reduction  of  current  by  channel-works  as  will  make  this  section  of  the 
rapids  easy  of  navigation  at  all  times  by  large  tows  does  not  seetn  to  be 
practicable  even  at  great  expense,  and  it  is  this  class  of  navigation 
which  is  most  seriously  affected,  both  as  regards  delays  and  additional 
expense,  by  the  conditions  existing  at  the  Rock  Island  Eapids. 

A  canal  2.9  miles  in  length  around  Moline  and  Lower  Chains,  being 
Canal  Ko.  2,  previously  referred  to,  has  been  projected  at  an  estimated 
cost  of  from  $1,111,934.12  to  $1,531,662.22,  and  it  is  thought  that  such 
a  canal  may  be  necessary  when  the  towing  interests  become  sufficiently 
great,  or  when  it  may  be  positively  shown  that  the  interests  of  com- 
merce and  navigation  are  being  seriously  affected  by  the  difficulty  of 
moving  heavy  tows  up  the  rapids;  but  the  records  would  indicate  that 
at  the  present  time  these  towing  interests  are  not  very  large,  and  that^ 
while  the  occasional  difficulties  met  with  by  individual  tows  are  con- 
siderable, the  total  extra  expense  incurred  as  a  result  of  the  swiftness 
of  current  is  probably  not  sufficiently  great  to  justify  the  immediate 
construction  of  this  canal.  The  remarks  made  with  regard  to  a  O^foot 
navigation  for  single  packets  apply  with  even  greater  force  to  this  class 
of  navigation; 

The  general  conclusions  of  this  Board  are  that  the  present  navigable 
channel  of  the  Bock  Island  Bapids  should  be  improved  to  so  full  an 
extent,  limiting  depth  to  4  feet  at  low  water,  as  to  make  a  passage  over 
them  by  day  or  night  reasonably  safe  and  as  easy  as  the  natural  condi- 
tions permit,  and  it  is  thought  that  such  a  result  will  be  accomplished 
by  the  work  referred  to  in  the  extracts  taken  from  the  project  of  the 
engineer  officer  in  local  charge  of  the  work,  and  it  is  also  thought  that 
the  present  interests  of  commerce  and  navigation  justify  such  an  ex- 
penditure as  is  involved  in  the  execution  of  such  work. 

When  the  towing  and  freighting  interests  of  the  river  become  of 
sufficient  magnitude,  or  when  the  interests  of  commerce  are  shown  to 
be  materially  injured  by  the  difficulties  in  ascending  the  navigable 
channel  of  the  rapids,  the  construction  of  a  canal  from  the  head  of 
Moline  Chain  to  the  foot  of  the  rapids  may  become  necessary ;  and  it 
is  only  by  means  of  such  a  canal  that  the  excessive  current  on  this  sec- 
tion of  the  rapids  can  be  fully  overcome. 

When  the  improvement  of  the  Upper  Mississippi  Biver  furnishes  a 
depth  of  6  feet  at  low  water  at  points  below  the  Bock  Island  Bapids, 
the  construction  of  a  canal  from  Moline  to  Bapids  City  in  the  bed  of 
the  river,  as  shown  on  a(;companying  tracing,  will  provide  at  less  ex- 
pense, and  in  a  more  desirable  manner,  for  navigation  during  the  time 
that  the  additional  2  feet  of  depth  may  be  required. 


I  • 


J» 
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water,  and  a  width  of  probably  not  less  than  400  feet,  or  a  canal  around 
the  rapids  giving  similar  facilities,  for  use  when  the  river  may  be  at  a 
low  stage.  Of  these  two  plans  for  securing  a  6-foot  navigation  at  Uie 
rapids,  that  of  a  canal  promises  more  positive  results  and  is  less  ex- 
pensive. 

'  3.  Packets  or  taw-boats  with  barges^  etc, — ^During  certain  low  stages  of 
the  river  the  available  depths  at  many  points  necessitate  the  carrying 
of  fireighton  barges,  towed  either  by  the  regular  packets  or  special  tew- 
boats.  The  swift  current  on  some  of  the  chains  makes  the  ascent  of 
the  rapids  by  large  tows  tedious  at  times.  The  work  needed  for  facili- 
tating raft  and  packet  navigation  will  overcome  some  of  the  difBculties 
experienced  by  tows  above  the  head  of  Moline  Chain,  excepting  possi- 
bly at  Sycamore  Chain ;  but  from  the  head  of  Moline  Chain  to  the  foot 
of  the  rapids,  where  ther^  is  a  fall  at  low  stages  of  nearly  7.5  feet  ii^  3. 
miles  and  about  4|  feet  in  1|  mjje^,  such  general  increase  of  depth  or 
reduction  of  current  by  channel-works  as  will  make  this  section  of  the 
rapids  easy  of  navigation  at  all  times  by  large  tows  does  not  seeto  to  be 
practicable  even  at  great  expense,  and  it  is  this  class  of  navigation 
which  is  most  seriously  affected,  both  as  regards  delays  and  additional 
expense,  by  the  conditions  existing  at  the  Rock  Island  Eapids. 

A  canal  2.9  miles  in  length  around  Moline  and  Lower  Chains,  being 
Canal  Ko.  2,  previously  referred  to,  has  been  projected  at  an  estimated 
cost  of  from  $1,111,934.12  to  $1,531,662.22,  and  it  is  thought  that  such 
a  canal  may  be  necessary  when  the  towing  interests  become  sufficiently 
great,  or  when  it  may  be  positively  shown  that  the  interests  of  com- 
merce and  navigation  are  being  seriously  affected  by  the  difficulty  of 
moving  heavy  tows  up  the  rapids;  but  the  records  would  indicate  that 
at  the  present  time  these  towing  interests  are  not  very  large,  and  that^ 
while  the  occasional  difficulties  met  with  by  individual  tows  are  con- 
siderable, the  total  extra  expense  incurred  as  a  result  of  the  swiftness 
of  current  is  probably  not  sufficiently  great  to  justify  the  immediate 
construction  of  this  canal.  The  remarks  made  with  regard  to  a  6-foot 
navigation  for  single  packets  apply  with  even  greater  force  to  this  class 
of  navigation; 

The  general  conclusions  of  this  Board  are  that  the  present  navigable 
channel  of  the  Bock  Island  Bapids  should  be  improved  to  so  full  an 
extent,  limiting  depth  to  4  feet  at  low  water,  as  to  make  a  passage  over 
them  by  day  or  night  reasonably  safe  and  as  easy  as  the  natural  condi- 
tions permit,  and  it  is  thought  that  such  a  result  will  be  accomplished 
by  the  work  referred  to  in  the  extracts  taken  from  the  project  of  the 
engineer  officer  in  local  charge  of  the  work,  and  it  is  also  thought  that 
the  present  interests  of  commerce  and  navigation  justify  such  an  ex- 
penditure as  is  involved  in  the  execution  of  such  work. 

When  the  towing  and  freighting  interests  of  the  river  become  of 
sufficient  magnitude,  or  when  the  interests  of  commerce  are  shown  to 
be  materially  injured  by  the  difficulties  in  ascending  the  navigable 
channel  of  the  rapids,  the  construction  of  a  canal  from  the  head  of 
Moline  Chain  to  the  foot  of  the  rapids  may  become  necessary ;  and  it 
is  only  by  means  of  such  a  canal  that  the  excessive  current  on  this  sec- 
tion of  the  rapids  can  be  fully  overcome. 

When  the  improvement  of  the  Upper  Mississippi  Biver  furnishes  a 
depth  of  6  feet  at  low  water  at  points  below  the  Bock  Island  Bapids, 
the  construction  of  a  canal  from  Moline  to  Bapids  City  in  the  bed  of 
the  river,  as  shown  on  a<*companying  tracing,  will  provide  at  less  ex- 
pense, and  in  a  more  desirable  manner,  for  navigation  during  the  time 
that  the  additional  2  feet  of  depth  may  be  required. 
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A  detailed  estimate  of  the  cost  of  canal  constraction  Ir  attached 
hereto,  and  a  tracing,  showing  the  location  of  the  proposed  canals,  and 
of  the  channel  improvements  recommended,  is  transmitted  herewith. 
All  of  which  is  respectfally  submitted. 

O.  M.  PoB, 

Colonel  of  Engineers. 
A.  Mackenzie, 

Major  of  Engineers, 
W.  L.  Marshall, 
Captain  of  Engineers. 
The  Ohisp  op  ENaiNEERS,  XT.  S.  A. 


Approximate  estimate  for  canal  around  the  BocJs  ItJand  Bapid$,  MUaissippi  JRireTf  accom- 
panying report  qf  January  16,  1889,  of  Board  of  Engineer  Officers  constituted  by  Spe- 
oial  Order  No.  59,  Headquarters  Corps  of  Engineers^  October  29,  188d. 


B  City. 

Bock  eioaya- 
tlon. 

l5 

S 

t 

.9 
-% 

•1- 

a 

\ 

H 

EinlMuikmeat--earth,  40  cents  i  rip- 
rap, $2.60;  paviujc,  $3. 

Looks. 

Cost  of 
slaicea 
and 
bulk- 
heads. 

Totsloost 

Rapid 

Cubio 
yards. 

Coat. 

EaHb- 
work. 

Rip. 
rap. 

Pav. 

Total  cost. 

No. 

Cost. 

1 
2 

32,112 
4,237 

56,142 
16,172 

7,830 

$128,448 
16,948 

295, 710 
32,344 

39,150 

0u.yd9. 

122,030 

152, 454 

134, 032 

137, 027 

16,908 

41. 424 

115,767 

123,123 

112, 102 

98,966 

161,725 

167, 530 

129,963 

Ou.ydt. 
22,477 
27,623 
34,393 
80, 267 
30  949 
8,909 
9.401 
26,232 
27,880 
25,412 
22.294 
36,367 
87,974 
29,239 

Ou,yds. 
7,904 
8.758 
9,941 
9.267 
9,467 
1,619 
3.144 
8,543 
8.908 
8,404 
6.855 
9,943 
8.891 
6.500 

1119,899.80 
144,151.50 
176,687.10 
157.081.30 
160.584.30 
21,892.70 
49, 604. 10 
137,511.80 
145.673.20 
133, 582. 80 
114,886.40 
185,436.60 
188, 620. 00 
144.582.70 

1 

1278,^00 

$36,448 

$434. 547. 30 
272.  n09. 50 

8 

193. 635. 10 

4 

167. 081i  30 

6 

160, 584. 30 

6 

21,302.70 

7 

49,  501. 10 

8 

137,511.80 

9 

• 

145,  67.3. 20 

10 

133,582.80 

11 
12 

1 

278.700 

36,448 

725, 244. 40 
217,  780. 50 

13 

188, 620. 00 

14 

1 

834.440 

• 

518,17'.J.70 

Cost  of  upper  canal $2,049,370.50 

Cost  of  rock  excavation  in  channel  connecting  canals 295.710.00 

Cost  or  lower  canal,  with  one  look 1,010.849.20 

Land  damages '. 12,000.00 

Add  10  per  cent  fbr  contingencies 330,792.97 

Total 3,704,722.67 


Additional  cost  of  canal  with  two  locks 

Additional  cost  for  location  between  Kock  and  Benham's  islands 


186, 387. 30 
233,340.80 


A  A  3. 

IMPROVEMENT  OP  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

At  the  beginning  of  the  year  there  was  on  hand  a  balance  of  $26,' 
240.16,  bnt  of  this  amount  $25,000  was  applicable  to  the  constraction 
of  a  pier  below  the  Des  Moines  Eapids  Canal.  The  river  and  harbor 
act  of  August  11,  1^88,  appropriated  $35,000  for  continuing  work  on 
the  rapids,  and  authorized  the  establishing  of  a  floating  boom  to  con- 
uect  outer  canal  wall  with  upper  draw-rest  of  the  bridge  at  Keoknk,  in 
lieu  of  the  fixed  pier  formerly  provided  for.  This  boom  was  completed 
and  put  in  position  during  the  past  year  at  a  total  cost  of  $13,500,  leav- 
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ing  $11,500  of  the  amount  originally  set  aside  for  a  pier  to  be  used  for 
,  work  under  the  approved  project 

A  project  for  the  constrnotion  of  this  floating  boom,  with  plans,  was 
submitted  August  24, 1888,  and  approved  September  7, 1888. 

A  partial  project,  covering  the  raising  of  lock-walls  and  rock  excava- 
tion, was  submitted  August  24, 1888,  and  approved  September  6, 1888. 

A  full  project  for  the  expenditure  of  the  $47,194.41  at  the  time  avail- 
able was  submitted  February  28, 1889,  and  approved  March  15, 1889. 
The  work  contemplated  by  this  project  was  as  follows : 

1.  For  raising  lock-waUs  of  lower  look,  m  specified  Sn  project  of  Aagast  24    $7, 963. 45 

2.  For  oflBce  building  at  lower  lock 5,000.00 

3.  For  slaice  in  canal  bank  at  Lamallee's  Greek 10,39L82 

4.  For  rock  excavation  above  goard-lock,  as  speci&ed  in  project  of  August* 

24 ^ 1,200.00 

5.  For  completing  sluice  at  Price's  Creek 1«000.00 

6.  For  riprap  face-stone,  now  under  contract 4.500.00 

7.  For  protecting  outside  slope  of  canal  embankment,  stone  and  labor.. .  13, 750. 00 

8.  For  completing  floating  boom 800.00 

9.  For  contingencies  of  engineering,  etc 2, 589. 14 

47,194.41 

The  work  carried  ont  during  the  year  has  been  the  construction  of 
floating  boom,  the  removal  of  some  rock  above  grade  in  open  canal 
above  ^ashvillCf  the  commencement  of  the  construction  of  the  sluice  at 
Sandusky,  and  the  raising  of  lock- walls  at  lower  lock. 

Plans  for  an  efflce  building  have  been  prepared  and  a  contract  for 
the  work  will  be  let  during  July,  1889. 

Oontracts  were  made  during  the  year  with  the  following  parties : 

1.  Patterson  Brothers,  Keokak,  Iowa,  dated  September  27,  1888,  for  furnishing  stone 

at  Des  Moines  Rapids  Canal. 

2.  W.  J.  Broatch,  Omaha,  Nebr.,  dated  October  5.  1888,  for  fumisbing  and  delivering 

at  Keokuk,  Iowa,  about  27,000  pounds  round  and  flat  bai^iron. 

3.  Carson  &  Rand,  Keokuk,  Iowa,  dated  October  6,  1888,  for  furnishing  and  deliver- 

ing at  Keokuk,  Iowa,  about  425,000  feet  B.  M.  of  timber. 

4.  Patterson  Brothers,  Keokuk,  Iowa,  dated  April  27,  1889,  for  furnishing  stone  at 

Des  Moines  Rapids  Canal. 

5.  Meacham  &  Wnght,  Chicago,  111.,  dated  May  4,  1889,  for  furnishing  hydraulic 

cement  at  the  Des  Moines  Rapids  Canal. 

The  work  remaining  to  be  done  to  complete  this  work  in  accordance 
with  the  project  that  has  received  the  approval  of  Congress  is  the  com- 
pletion of  sluices  for  carrying  off  the  muddy  water  of  Price's  and  Lam- 
allee's  creeks,  completion  of  work  of  raising  lock- walls  of  lower  and  mid- 
dle locks,  removal  of  a  small  amount  of  rock  above  grade  in  open  canal, 
completion  of  paving  of  canal  embankment,  building  an  office  at  the 
lower  lock,  and  completing  the  lock  grounds.  Most  of  this  work  is  pro- 
vided for  by  the  funds  now  available  and  will  be  completed  this  season. 

There  is  required  to  complete  this  work  in  accordance  with  approved 
project  the  sum  of  $22,000. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved — 

June  23,1866 1200,000 

March  2,  1867 500,000 

July25,  1868  (allotment) 300,000 

April  10,  1869  (allotment) 178,200 

December  23, 1869 200,000 

July  11,  1870 400,000 

January  18,1871 341,000 

March  3,  1871 350,000 

June  10, 1872 400,000 
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By  act  approved — 

March  3, 1873 $400,000 

June  23,  1«74 400,000 

MaroliS,  1875 480,000 

AngUBt  14, 1876 .* -...  230.000 

June  18,  1878  (allotment) 02,500 

March  3,  1879 25,000 

June  14, 1880 20,000 

March  3, 1881 25,000 

Byactpaa8edAuffii8t2,1882 ^  30,000 

Byactapproved  Julys,  1884 50,000 

By  act  approved  August  6,  1886 26,250 

By  act  of  August  11, 1888 35,000 

Total 4,652,960 

Money  statement 

Julyl,  1888,  amount  available #25,240.16 

Amount  appropriated  by  act  of  August  11, 1888 35, 000. 00 


July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 -. $^,343.85 

July  1, 1889,  outstanding  liabilities 710. 18 

July  1, 1889,  amount  covered  by  existing  contracts 12, 858. 88 


60,240.16 


39,912.91 


Jnly  1, 1889,  balance  available 20,327.25 


'  Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  encung  J  une  30, 1891    22, 000. 00 
^  Submitted  in  compliance  with  reqnirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  propo$aU  reoeived  and  opened  by  MaJ.  A,  JfocXwiurie,  Corpe  of  Engineeritf  at 
Book  IsUmd,  HI,  at  2  p,  m.,  September  26,  1888, /or /ttmuMn^  anddeUvering  at  Eeo- 
huk,  Iowa,  about  425,000  feet,  B.  M,,  of  pine  Umber, 


ArtielcB. 


M8  pieeee  6  IncbM  by  8  inches  by  19  feet,  oon- 
t^ing  42,762  feet,  &  M 

900  pieces  ]0  inches  by  12  inobee  by  6  feet, 
eonUininic  12.000  feet,  B.  M 

200  pieces  8  inehes  by  10  inches  by  6  feet,  con- 
taining 8,000  feet,  B,  M 

383  pieces  8  inches  by  12  inches  by  18  feet, 
oontaining  17,424  feet,  a  M 

100  pieces  10  inches  by  12  Inches  by  18  feet, 
oontainine  13,000  feet,  B.H 

783  pieces  12  inches  by  12  inches  by  18  feet, 
containing  140.544  feet,  B.  M 

82  pieces  12  inches  by  12  inches  by  8  feet, 
containing3,072feet,B.  M 

180  pieces  12  Inches  by  12  Inches  by  32  feet, 
oontalninff  40,0*20  feet,  B.  M 

470  pieces  12  inches  by  12  inches  by  24  feet, 

eontalning  187,052  feet,  B.  M 

2  pieces  8  inches  by  10  inches  by  10  feet,  con* 

tiUnlnic  134  feet.  B.H 

2  pieces  8  inches  by  12  inches  by  18  feet,  con- 
taining 256  feet,  B.H 


Total 


iro.1.  Bnrlington 

Lumber  Co., 
Burlington,  Iowa.- 


TSto.2.  S.AJ.C. 

AUee,FortMadi 

son,  Iowa. 


PerM. 


$13.50 
14.00 
13.50 
14.00 
14.50 
14.50 
14.00 
20.00 
1&60 
14.00 
14.50 


Amount. 


$577.15 
108.00 

loaoo 

243.08 

18a  50 

2,037.88 

43.00 

00&40 

2,68111 

L88 

8.71 

6,022.58 


PerlC. 


$18.75 
14.50 
13.76 
14.25 
15.00 
15.00 
14.00 
21.00 
18.50 
18.60 
14.50 


Amount. 


$687.84 

174.00 

110.00 

24&20 

105lOO 

2,10ai6 

43.00 

1,048.32 

2,652.11 

1.81 

3.71 

7,072.24 


No.  3.  D.B. 
StOTens  &  Ca, 
CassTilie,  Wis. 


PerM. 


$14.00 
14.00 
14.00 
14.00 
14.00 
16.00 
15.00 
23.00 
18.00 
14.00 
14.00 


Amount. 


$608.52 

168.00 

112.00 

243.03 

182.00 

2,108.16 

46.08 

1, 14&  16 

2,621.08 

1.88 

3.58 

7,233.30 
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Abatraet  ofprcpaaaU  recehed  and  opened  hjf  Major  A,  Mackenzie,  etc. — Continaed. 


Artldea. 


088  pieces  6  inches  by  8  inches  hj  16  feetk  con- 

toioinff  42.762  feet,  B.M 

200  pieces  10  inches  by  12  inches  by  6  feet, 

containing  12,000  feet,B.M 

20O  pieces  8  inches  by  10  inches  by  0  feet,  con- 
taining 8,000  feet,  B.M 

383  pieces  3  inches  by  12  inches  by  16  feet, 

conUdninyc  17,424  feet^B.'M 

100  pieces  10  inches  by  12  inches  by  18  feet^ 

containins  13,000  feet,  K  H 

732  pieces  12  inches  by  12  inches  by  16  feet, 

containing  140,644  feet.  B.M 

32  pieces  12  inches  by  12  inches  by  8  feet, 

containing  3,073  feet,  B.  M 

180  pieces  12  inches  by  12  inchcb  by  88  feet, 

containing  40,9-iO  feet,  B.M «. 

479  pieces  12  Inches  by  12  inches  by  24  feet, 

containing  187.952  feet,  B.  M 

2  pieces  8  inches  by  10  inches  by  10  feet,  con- 

Uinii!gl84  feet^kH 

2  pieces  8  inches  bv  12  inches  by  16  feet,  con 

taining  256  feet,  B.H 


No.  4.  Qnlncy 

SawMia   Co., 

Qoiney,  SL 


PwM. 


Total 


fi&op 

17.00 
16.00 
16L00 
17.00 
17.00 
17.00 
27.50 
22.50 
16.00 
17.09 


Amonnl 


No.   5.   Knapp, 

Stoats  Co., 

Fort  Madison, 

Iowa. 


$641.28 

204.00 

12&00 

278.78 

22L00 

2,889.25 

52.22 

1,372.80 

8,103.92 

2.14 

4.35 


613.50 
14.50 
14.00 
15.00 
U.00 
16.00 
16.00 
25.00 
20.00 
15.00 
16.00 


8,397.74 


Amoqnt.  PerM 


Na  6.  Carson  ie, 

Band.  Keokuk, 

Iowa. 


#577.15 

17400 

112.00 

261.86 

196.00 

2,248.70 

49.15 

1,248.00 

2,759.04 

2.01 

409 


7,630.50 


$13.56 
14.00 
13.50 
13.75 
1475 
14.50 
14.00 
20.00 
18.50 
15.00 
14.50 


Amount. 


$577.15 

16&00 

lO&OO 

239.58 

186.25 

2,037.88 

43.00 

998.40 

2,552.11 

2.01 

3.71 


6,915.00 


AhBtraot  of  proposals  received  and  opened  by  Maj.  A,  Mackenzie,  Corps  of  Engineers, 
at  Bock  Island,  III,,  at  2  p.  m.,  Sig^tember  ttb,  1888,  for  furnishing  and  delivering  at 
Keokuk,  Iowa,  about  27,00<)  pounds  round  and  flat  bar-iron. 


Articles. 


18.600  pounds  iron,  f  inch,  round,  common 

2,960  pounds  iron,  I  inch,  round,  common 

5.800  pounds  iron,  1  inch,  round,  common  

188  pounds  iron,  U  inches,  round,  common 

1, 57U  pounds  iron,  2  inches,  round,  common  

868  pounds  iron,  1}  inches,  round,  refined 

24  pounds  iron,  2  inches,  round,  refined 

1,000  pounds  iron,  fiat  bar,  3  inches  by  1  inch,  refined. . 
800  pounds  iron,  fiat  bar,  4  inches  by  1)  inches,  refined . 

60  pounds  iron,  fiat  bar,  2  inches  by  |  inch,  refined 

90  ponnds  iron,  flat  bar,  2  inches  by  f  inch,  refined  — 
140  pounds  iron,  flab  bar,  4  inches  by  { inch,  refined  . . . 
870  pounds  iron,  fint  bar,  6  inches  by  §  inch,  common. . 

6  kegs  spikes,  7  inches  by  i  inch,  90  pounds 

610  nuts,  hexagon,  for  1-inoh  bolts,  450  ponnds 

610  washers,  cut  for  1-inch  bolts,  100  pounds 


Total. 


No.  1.  W.J.Broatch, 
Omaha,  Nebr.* 


Per 
pound. 


CfenU. 
2 

2.1 
1.9 
1.9 
2 

2.4 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
1.95 
8.5 
2.75 
3.6 


Amount. 


$272.00 

61.95 

100.70 

3.57 

31.40 

8.83 

.60 

24.00 

10.20 

1.44 

2.16 

3.36 

5.26 

31.60 

12.37 

3.60 


581.94 


No.  2.  Swald  Iron 
Co.,  St.Louia.4fo. 


Per 
pound. 


Cents. 
2 

2.2 
1.85 
1.85, 
2 

2.25 
2.45 
2.25 
2.65 
2.25 
2.25 
2.25 
1.9 


Amount. 


$272.00 

64  00 

98.05 

3.48 

31.40 

8.28 

.60 

22.50 

21.20 

1.35 

2.02 

3.15 

6.13 


^Accepted  and  formal  contract  made. 
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Ab6traot  of  proposals  received  and  opened  hy  Maj.  A,  Mackenzie.  Corps  of  Engineers, 
at  Rock  Island,  IlL^  April  18,  1889,  at  2  p.  m.,  for  furnishing  stone  for  use  at  the  Des 
Moines  Rapids  Canal. 


No. 

Name  and  address  of  bidder. 

Articles. 

Per  onbio 
yard. 

1 

Fort  Madiflon  and  Appanoose  Stone  Com- 
pany, Forv  Madison,  Iowa. 

Pattoraon  Bros..  SLOokak.  Iowa 

295cabioyardsfiace  stone  —  ^ 

133  cnbio  varda  baokinff  atone  ............. 

* 

18.47 
4.00 

2, 100  onbio  yards  riprap  faco  atone 

9  000  Gnhln  vardA  mhh|MfllM:iff. ., 

1.00 
.78 

Total  amount  of  bid r ...  -,. 

8,b80.8S 

205  cnbio  varda  face  stone 

2 

8.00 

183  onbio  varda  backintr  atone ............. 

8.00 

2,100  cnbio  yards  riprap  faco  stono 

2.000  cnbio  yards  rnbble  Alllnff 

2.00 
.65 

Total  amount  of  bid  ...... ............ 

8.250.00 

Abstract  of  proposals  received  and  opened  hy  Maj.  A.  Maokenziey  Corps  of  Engineers,  at 
Rock  Island,  III.,  at  2  p.  m.,  September 'St^,  1886^  for  furnishing  stone  for  use  at  the  Des 
Moines  Rapids  Canal  and  Dry  Dock,  and  delivering  the  same  on  United  States  barges 
in  canal  or  in  the  river  within  5  miles  of  the  head  of  the  canal,  or  1  mile  of  its  foot. 


No. 

Name  and  address  of  bidder. 

Articles. 

Per  cnbio 
yard. 

Amount. 

1 

A.  J.  W  hitney.  Hock  Island.  HI 

Patterson  Bros.,  Keoknk,  Iowa* 

800  cnbio  Yards  face  (<tone 

$10.60 
6.00 
3.30 

•83b  150 

100  enblo  yards  backing  atone 

3,000  cubic  yards  riprap  face  stone. . 

Total  amount  of  bid 

6U0 
6,000 

10.660 

300  cubic  yards  face  atone 

2 

30.00 
6.00 
2.25 

8,000 

600 

6,750 

100  cubic  yards  backing  atone 

3,000  cubic  yards  riprap  fbce  atone. . . 

Total  amount  of  bid 

10,850 

*  Accepted;  formal  conteact  made. 


Abstract  of  proposals  received  and  opened  by.  Maj.  A.  Mackenzie,  Corps  of  Engineers,  at 
Rock  Island,  III.,  April  18,  1889,  at  2  p.  m.,for  hydraulic  cement  for  use  at  the  Des 
Moines  Rapids  Canal. 


No. 


1 


Name  and  address  of  bidder. 


Heaobam  A.  Wright^  Cbtcago,  III. 
James  lUlcNamara,  Keokukriowa 


Cement,  natural,  600 

barrels,  per  barrel 

of  300  pounds. 


In  barrels. 


11.16 
1.09 


In  baga. 


80.05 

Qftl 


Bemarks. 


ntioa  cement. 

Bids  as  made,  87  cents  per  barrel 
ot  265  pounds. 
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A  A  4. 

OPERATINO  AND  CABE  OF  DE8  MOINES  RAPIDS  CANAL. 

The  Des  MoiDes  Bapids  Oanal  was  open  for  navigatioii  daring  ihepast 
year  two  hundred  and  forty-five  days,  during  which  time  there  passed 
through  it  1,022  steam-boats  and  288  barges,  carrying  22,880  passengers, 
50,008  tons  of  merchandise,  and  381,559  bushels  of  grain.  There  also 
passed  through  118,508,045  feet  of  lumber,  26,333,320  feet  of  logs, 
50,221,099  shingles,  and  37,413,810  lath. 

The  expenses  of  operating  and  caring  for  the  Des  Moines  fiapids  Ganal 
during  past  year  have  been  $38«885.37.  These  expenses  are  now  pro- 
vided for  by  an  indefinite  appropriation  made  by  act  of  Congress  of 
March  3, 1881. 

Tables  are  given  herewith  showing  details  of  expenditure  and  trafSc 

The  operating  and  care  of  the  canal  are  in  the  immediate  charge  of 
Mr.  M.  Meigs,  United  States  civil  engineer,  whose  report  is  appeoded. 

ABSTRACT  OF  APFROPBZATIOSro. 

By  act  approved — 

April  30,  1878 17,500 

JunelQp  1878  (aUotment) 32.500 

March  3,  1879 •. 40,000 

June  14,  1880 30,000 

March  3,  1881,  for  fiiical  year  ending — 

Jane30,  1882 45,000 

Jnne30,  1883 75,000 

June  30, 1884 47,000 

June  30,  1885 40,500 

June  30, 1886 43,000 

June  30,  1887 44,000 

JuneaO,  1888 42,000 

June30,  1889    39,000 

Tdtal 485,500 

Money  statement. 

July  1, 1888,  balance  on  hand $1,047.40 

June  30, 1889,  amount  drawn  from  Treasury  under  indeiini  te  appropriation    39, 000. 00 

40, 047. 40 
June  30,  1889,  amount  expended  during  fiitoal  year 38,865.37 

JnneSO,  1889,  balance  on  hand 1,162.03 


Expenditures  for  operating  and  oareof  Dea  Moines  Bapide  Canal  for  fieeal  year  ending 

June  30,  1889. 


Month. 


1888. 

July 

Aofpist.... 
September. 
Octo^r  — 
November . 
December  . 

1889. 
Jannary . . . 
Febmary.. 

March 

April 

May 

June 


Total 


Office  and  administration. 


Salaries. 


$375.00 
376.00 


750.00 


640.00 
876.00 
875.00 
640.00 


220.00 
8,750.00 


Supplies. 


$5.00 


8.10 

.80 

0.05 


ML  80 


Miscel- 
laneoua. 


$43.39 
63.65 
96.00 


0.04 

1.70 

83.60 


21.44 
81&82 


TotaL 


$380.00 

41&80 

63.65 

854.85 


649.04 
379.80 
459.40 
649.05 


241.44 
4,09&6S 


Canal  and  locks. 


Labor. 


$1,518.00 
1,616.00 


2, 76.'}.  84 

25.80 

2,68&83 

1,342,50 
1.400.00 
1,471.49 
1,438.33 
1,441.00 
1,610.00 

17,841.79 


Snppllee. 


$98.90 
14a  81 
186.76 
225.61 
849.12 
106.16 

26.60 
142.36 
208.19 
124.29 
604.87 

61.90 

2,277.97 


Current 
repairs. 


$647.84 

29153 

64.88 

1«801.75 

26.19 

335.86 

170.47 
143.88 
219. 7: 
25.05 
168.70 
285.34 

8,689.20 


Totoi 


$2,254.74 
1.956.84 

2.M.64 
4,293.10 

40L11 
3,180.85 

1.589.67 
1,685.74 
1,899.30 
1,697.67 
2,212.67 
1,987.24 

23,80&M 
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Eicpeiiiiiurea  fwr  operating  and  oare  ofDes  Moines  Bapida  Canal — Continued. 


Month. 


July 

▲QgOSt... 

October.... 

Korember 


1886. 


Jmonaity. . 

Febroary 

March... 

tS^.:::: 

Juao 


1880. 


Total. 


Dredging  oanal. 


Labor. 


$1,  STL  00 
1,68&83 


1,637.42 


729.31 


0^573.56 


Suppliea. 


1847.12 
800.10 
100.33 
878.70 
402.57 


3.05 

138.70 

425.21 

28.30 

4.71 


8,52&06 


Carrent 
repairs. 


973.64 
855.87 
163.60 
208.42 
168.67 
426w80 

118.62 
88.74 

616. 73 
63.85 

175.02 
10.15 


2,479.17 


Total. 


$2,401.76 

3,600.80 

853.09 

2,724.63 

571.24 

426.80 

118.63 
01.70 

766.62 
1,21&37 

203.41 
23.86 


11, 680. 70 


Grand 
total. 


15,126.50 
4,975.03 

660.28 
7.872.58 

972.35 
8,567.15 

2,307.23 
2,157.38 
3.114.31 
3,465.09 
2,415.98 
2,252.54 


88,885.37 


TVaffio  statement  of  tJie*Des  Moines  Bapida  Canal  for  the  year  eniUng  June  30,  1889. 


Month. 


1888. 

Joly 

Angnat 

September 

October 

Kovember 

1880. 

March 

Aprtt 

May 

June — 

Total 


Boats 
np. 


118 

122 

54 

43 

18 

8 

64 

76 

125 


Boats 
down. 


628 


Barges 
npaod 
down. 


Pas- 
sengers. 


67 
61 
16 

11 
39 
67 
65 


894 


22 
41 
22 
27 
1 

24 
48 
29 
79 


Mer- 
chandise. 


288 


7,707 

6,175 

887 

424 

40 

28 

403 

826 

6.390 


22,880 


Tons. 
4,362 
6,717 
5,380 
2,454 
405 

266 

7,982 

11,593 

10,850 


Grain. 


BuihOa. 

29,282 

24,833 

16,203 

7,135 

6.550 

3,800 

100,200 

00,830 

102.726 


50,008 


381.559 


Month. 


1888. 


Jaly 

Angnst — 
September 
October  ... 
Korember. 


March. 
April.. 
Miy.. 
flane.. 


1889. 


Total. 


Lomber. 


FeeL 

800,000 

10,828,664 

35,297,322 

41,537,722 

3,848,232 


8,648.692 

20, 074, 138 

3,473,280 


1]8,;508,045 


I<ogs. 


FeeL 


10,533,200 
6,074,000 
1,779,000 


660.000 
2, 910, 000 
4,287,120 


Shingles. 


yuniber. 
443.000 

5,762,600 
12,103,250 
17,867,099 

1,606.000 


455,000 
0,605,250 
2,480,000 


26,838,820 


50,221,099 


Lath. 


'  Number. 

172,000 

2,808,000 

12, 103, 250 

11, 915, 380 

723,600 


510.800 
5,249,760 
3,  tfSl,  030 


37.413,810 


No.  of 
lockages. 


167 
215 

350 

471 

64 

18 
178 
238 
236 


1,941 
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Comparative  expenditures  far  operaUng  and  oare  of  Dee  Moinet  Rapids  Canal  for  fUeal 

years  IMS  to  l»b9. 


Year. 


1882 
1883 
1864 
1]<86 
lP8tf 
1887 
1888 
1888 


Office  and  adminiatratiOQ. 


Salaries. 


13.710.00 
4,821.12 
6,045.22 
6. 016. 00 
6,225.00 
4, 375. 00 
4.  870. 00 
3,760.00 


Snp- 
pliea. 


280.  SO 
209.12 
245.41 
209.12 

86.19 
154  04 

20.80 


Miaoel- 
laaeooa. 


$660.02 
449.52 
666.62 
673.86 
432.10 
424.48 
481. 70 
31&82 


Total. 


$4,422.31 
6.660.60 
5,9(9.96 
6.834.19 
6,806122 
4,884.67 
5,606.74 
4,096.62 


Canal  and  locks. 


Labor. 


121.122.70 
26.813.49 
17,654.23 
17,616.97 
17,731.76 
18,326l28 
16,892.82 
17,241.79 


Sappliea. 


$1, 654. 06 
2.216.87 
4,344.61 
1,906.92 
2,226.23 
2.762.80 
1.942.94 
2,277.97 


RepaSrs. 


$1,946.08 
3,303.01 
1,291.20 
5.237.88 
6,652.87 
8,776.50 
7, 971!.  29 
8,680.20 


TotaL 


$24,722.70 
31,233.28 
23,289l94 
34,849.77 
25,610.86 
24,864.63 
26. 808.  OS 
28,208.96 


Year. 


1882. 
1888. 
1884. 
1886. 
1886. 
1887. 
1888. 
1888. 


Dredging  canaL 


Labor. 

Supplies. 

Bepalrs. 

• 

$2,340.43 

$672.09 

$46.58 

4,766.93 

1.538.80 

598.04 

7,485.46 

4. 780. 82 

1,262.02 

3, 853. 12 

8, 6(<0. 60 

1.888.73 

4. 984. 65 

3, 017. 49 

3,630.41 

6.149.46 

8,810.12 

2,453.06 

5,  OH.  77 

2,267.62 

1,808.86 

5,  573.  56 

3,628.06 

2,479.17 

Contract. 


$14,080.30 
30, 666. 17 


Total. 


$17, 830. 
37,568. 
18, 536. 70 
13, 822'.  54 
11,632.45 
12,413.55 
9.161.24 
11, 580. 79 


HisoeUa- 
neons. 


*$68.75 

^3, 564.  OT 

•686.73 


tl,827.32 


Grand 
total 


$47,063.34 
77,926.70 
43.283.42 
44,606.60 
43,009.63 
42.162.64 
42.802.36 
38,886.87 


''  Maohine>8hop. 


t  Boom  above  gnard-lock. 


Comparative  traffic  statement,  shomng  the  total  traffic  that  has  passed  through  the  eanal 

since  its  opening  in  1877,  hy  fiscal  years  ending  June  SO. 


Fiscal  year. 


1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 


s 

tf 

1 

1 

i 

1 

a 

q 
m 

4 

^ 

P4 

1 

Tons, 

Bushelt. 

670 

548 

53,846 

737,415 

802 

454 

5,008 

64,658 

2,192,642 

967 

651 

13,281 

78.980 

2, 197, 460 

840 

276 

10,003 

44,962 

1,151,092 

760 

444 

8,588 

20,043 

781,817 

1,107 

705 

9,102 

43,359 

729,174 

913 

245 

13,067 

54,215 

470.580 

889 

169 

13,065 

54,120 

776, 432 

784 

218 

22,221 

56, 001 

465.681 

900 

318 

20,797 

52, 815 

366,  4.32 

505 

235 

8,330 

33, 160 

143,037 

1.022 

288 

22.880 

50.008 

381,550 

a 
5 


Feet, 

25,000,000 

33,347,612 

21,832,478 

52, 256, 236 

17,150,011 

13, 093, 325 

57. 018, 151 

43,110,707 

22, 700, 823 

178, 754, 876 

166,  827,  762 

1181,508,045 


FeeL 


8.086,000 

13,160,960 

11,013.410 

4,475.000 

1,040.000 

9, 809,  764 

2, 779. 670 

3, 196, 360 

24, 827, 000 

34,605,000 

26,333,320 


yumher. 

4,000,000 

8, 721. 796 
27,863.640 
11,657,656 

3,112,826 
11, 558. 000 
15, 924, 645 
13, 473. 205 

4,302,800 
18,961,781 
83,642,450 
50,221,099 


I 

OQ 


Number, 

8,700,000 

11,749.000 

30,561,000 

15,091,000 

4, 885, 250 

4,435,000 

25, 182, 250 

25,018,750 

8,253,000 

90,450.932 

49, 848, 840 

37,413,810 


-s 


No. 

824 
1,564 
2,497 
1,389 
2,202 
1,863 
1,908 
1,270 

766 
1,717 
1,740 

i,oa 


REPORT  OF  MR.  M.  MBIOS,  UNITRD  STATB3  CIVIL  KNOINEER. 


United  States  Engineer  Office, 

Keokuk,  Iowa,  July  1, 1889. 

Major  :  I  have  the  honor  to  submit  the  foUowiDg  report  on  ''operating  and  oare  of 
Des  Moines  Rapids  Canal "  for  the  fiscal  year  ending  Jane  30,  1889 : 

The  canal  was  open  to  navigation  245  days  and  closed  120  days. 

The  great  flood  of  1888  gradually  subsided,  and  in  the  fall  of  1888  the  nsnal  low- 
water  stage  came  on  in  September,  but,  as  a  rule,  the  last  fiscal  year  has  been  ii|ar](ed 
by  a  yery  good  boating  stage  of  water  nearly  all  the  time. 
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REPAIRS  TO  CANAL  BMBANKMENT. 

No  work  on  the  embankment  has  been  done  during  past  year.  The  weak  places 
below  Nashville  remain  as  tliey  were  at  date  of  last  report.  They  are  safe,  except  in 
case  of  another  great  flood.  Sbonld  snob  an  one  occur  in  the  future,  the  embankment 
will  have  to  be  re-enforced  on  the  inside,  but  it  is  not  at  present  necessary. 

At  the  guard-lock  the  macadam  was  removed  from  the  ]ock<grounds  and  taken  to 
the  dry-dock  for  making  concrete.  The  earth  taken  from  the  embankment  above 
the  dry-dock  was  used  to  replace  this  macadam,  greatly  improving  the  appearance 
of  the  lock-grounds. 

DREJOOINO  CANAL. 

The  canal-dredge  was  employed  from  July  1,  1888,  to  September  18, 1888,  firom  Oc- 
tober 5  to  30,  iti88,  and  from  April  1  to  18,  1889,  at  vsrious  points  in  the  canal.  In 
September  the  entrance  to  dry-dock  was  dug  and  5,158  cubic  yards  mad  removed 
from  the  dry-dock  prism. 

Material  removed : 

Vicinity  of  Sandusky cubic  pards..  60,416 

Vicinity  of  Price's  Creek do....  18,890 

Vicinity  of  Lower  Lock .•.••..•. do....     6,971 

Total 86,278 

The  dredge  was  worked  night  and  day  in  the  canal,  and  though  the  machine  has 
been  a  great  portion  of  the  time  away  from  Keokuk,  the  output  for  the  year  has  been 
greater  than  in  any  other  year,  except  one,  when  a  contractor,  with  two  dredges  and 
the  United  States  dredge  together,  removed  113, 000  cubic  yards. 

The  night  and  day  working  of  the  dredge  seems  very  satisfactory,  and  practically 
gives  us  two  machines,  as  compared  with  day  work  only. 

The  four  dump-boats  were  decked  and  repaired  durinjE^tfae  winter,  to  fit  them  for 
another  season's  work,  but  will-require  extensive  rebuilding  next  winter,  aa  they  are 
now  five  years  old,  and  have  seen  very  constant  and  hard  service. 

REPAIRS  TO  PLANT. 

The  usual  current  repairs  were  made  from  time  to  time,  including  the  work  on  the 
four  dumps  above  referred  to.  The  fence  at  the  middle  lock  had  to  oe  again  partially 
rebuilt,  owing  to  the  rotting  off  of  the  posts. 

BOUNDARIES    TO  CANAL  PROPERTY. 

The  remarks  made  in  the  last  annual  report  apply  in  all  respects  for  the  fiscal  year 
ending  June  30,  1889.    Nothing  further  has  been  done. 

REPAIRS  TO  LOCK  GATES  AND  MACHINERY. 

But  little  repair  has  been  needed  to  the  lock  gates  or  machinery.  The  gates  at  the 
gnard-lock  will  probably  have  to  be  rebnilt  in  the  course  of  oue  or  two  years,  more  aa 
they  are  out  of  water  so  much  of  the  time  in  summer  that  decay  proceeds  faster  in 
them  than  in  the  other  gates. 

MACHINE-SHOP. 

During  the  winter  four  lock  engineers  and  two  carpenters  have  been  busy  on  va- 
rious repairs  to  canal  and  other  plant.  Two  small  dynamos,  of  i2,000  c.  p.,  were  built 
for  United  States  launches,  the  dredge-engine  was  thoroughly  overhauled,  and  all 
her  machinery  put  in  good  order. 

The  old  wooden  building,  built  originally  of  second-hand  lumber,  is  becoming  rotten 
and  unfit  to  carry  the  shafting,  etc.  This  building  should  be  replaced  by  a  fire-proof 
strnotnre,  of  brick  or  stone,  for  the  safe  storage  of  thousands  of  dollars  worth  of  pat- 
terns and  machinery,  liable  to  be  consumed  at  any  time  in  the  present  inconvenient 
and  inflammable  wooden  building. 

It  is  estimated  that  $3,500  would  provide  a  suitable  structure  with  iron  roof  and 
shutters  and  a  comparatively  fire-proof  pattern-loft  over  the  machine-shop. 

CAPSTANS  AT  THE  LOCKS. 

The  large  raft  traffic  that  passes  through  the  canal  has  developed  the  necessity  for 
9ome  m^ns  of  |ac|litatin^  the  passage  of  th^  canf^l  b^  tk^^  m^wield^  tows,    ^  steaig 
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oapstan  at  each  lock  would  greatly  increase  the  speed  of  passing  thtoagh  the  locks, 
and  could  be  sopplied  with  steam  from  the  lock-boiler  which  is,  at  the  time  these 
capstans  would  be  in  nse  doing  nothing. 

The  manual  labor  of  hauling  rafts,  300  feet  long  and  75  feet  wide,  into  and  out  of 
the  locks,  is  so  severe  that  the  boats'  crews  become  so  worn  out  they  are  unable  to 
work  at  night,  and  in  consequence  often  lose  much  time  and  blockade  the  canal, 
when,  were  the  severe  labor  removed,  the  work  could  go  on  continuously,  thus  in- 
creasing the  capacity  of  the  canal  and  relieving  rafting  of  one  of  its  heaviest  taxes. 

I  estimate  |650  for  the  cost  of  a  suitable  steam  capstan  at  each  lock  or  $1,950  for 
the  three  looks.  These  capstans  are  greatly  desired  by  the  lumbermen,  and  would  be 
a  proper  addition  to  the  canal  plant. 

*     BUSINESS  OF  THE  CANAL. 

The  canal  traffic  does  not  appear  aa  large  as  in  some  other  years,  owing  to  the  good 
stage  of  water  permitting  boats  to  go  outside.  Nearly  all  the  upward-m)und  traffic, 
however,  has  been  through  the  canal. 

Very  respectfully,  your  obedient  servant, 

M.  Mkios, 
United  Statet  CivU  JSngineer. 
Maj.  A.  MACKSNznc, 

CorpB  of  Engineert,  U.  8.  A. 


A  A  5. 

DRY-DOCK  AT  DES  MOINES  RAPIDS  CANAL,  MISSISSIPPI  RIVER. 

At  the  beginning  of  the  fiscal  year  no  fttnds  were  available  for  this 
work,  but  by  the  river  and  harbor  act  of  Aagnst  11, 1888,  the  sam  of 
$16,250  was  appropriated  for  its  completion.  Daring  the  past  year  the 
grading  and  paving  of  the  bottom  of  the  dock  was  completed,  the  pnmp- 
house  was  b  uilt,  and  pumps  set  up  and  the  timber  work  of  dock  bottom 
nearly  finished. 

The  dry-dock  will  be  completed  at  an  early  day,  with  the  funds  now 
available,  there  remaining  only  the  construction  of  a  small  amount  of 
wing  and  slope  walls  and  of  timber  work  of  the  dock  bottom.  The  large 
plant,  owned  by  the  United  States  and  used  in  connection  with  the  im- 
provement of  the  Upper  Mississippi  Eiver,  will  make  use  of  the  dock, 
and  already,  in  its  unfinished  condition,  it  has  proved  of  great  service 
for  repair  and  construction.  The  dock  will  also  be  of  great  benefit  to 
the  entire  commerce  of  the  river. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  passed  Aiiffnst  2, 1882 |30,000 

By  act  approved  Jnly  5,  1884 30,000 

By  act  approved  August  5, 1886 48,750 

By  act  of  August  11,  1888 16,250 

Total 125,000 

Money  statement 

Amount  appropriated  by  act  of  August  11, 1888 $16,250. 00 

Julv  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstandiug  July  1, 1888 $14,017.55 

July  1,  1889,  outstanding  liabilities 225.00 

^    '  14,242.55 

July  1, 1>^89,  balance  avaUable 2,007.45 
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A  A  6. 

HARBORS' OF  REFUOE  ON  LAKE  PEPIN,  AT  STOCKHOLM,  WISCONSIN. 

My  last  annual  report  refers  to  the  damage  done  to  tbis  pier  at  the 
time  of  the  breaking  up  of  the  ice  in  the  spring  of  1888.  After  the 
water  in  Lake  Pepin  fell  safflciently  to  permit  of  a  thorough  examina- 
tion, it  was  found  that,  while  most  of  the  material  could  be  utilized, 
about  4  feet  of  the  top  of  the  pier  was  so  broken  up  as  to  necessitate 
rebuilding. 

Repairs  were  commenced  August  23  and  completed  early  in  Kovem- 
ber,  1888.  Sloping  sides  were  substituted  for  vertical  sides  of  super- 
structure, and  the  angle  between  cribs  and  bed  of  lake  was  filled  in 
with  brush  and  rock.  As  the  ice  can  now  slide  up  on  this  pier,  as  in 
case  of  the  pier  at  Lake  City,  it  is  thought  that  the  safety  of  the  pier  for 
some  time  to  come  is  assured. 

At  the  time  of  making  my  last  annual  report,  before  the  condition  of 
the  injured  pier  was  thoroughly  known,  it  was  thought  that  an  addi- 
tional appropriation  would  l^  necessary  for  carrying  out  the  necessary 
repairs ;  but,  by  careful  management,  the  work  was  accomplished  with 
the  funds  available. 

Unless  an  extension  of  the  work  is  deemed  desirable,  no  further 
appropriation  for  this  work  is  needed  at  the  present  time. 

A  balance  of  $139.47  is  still  on  hand  and  will  be  used  for  small 
repairs. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  passed  Augast  2, 1882 $10,000 

By  act  approved  July  5,  1884 15,000 

Total 25,000 

Money  statement 

Joly  1,  1888,  amonnt  available $5,929.06 

Jaly  1,  1889,  amount  expended  during  fiscal  year,  exclnsive  of  liabilities 
onUtanding  Jane  30,  1888 5,789.59 

July  1,  1889,  balance  available • 139.47 


A  A  7. 

preliminary  examination  op  moline  city  harbor,  illinois. 

United  States  Engineer  Office, 

Bock  Island  J  HL,  December  7, 1888. 

General:  The  river  and  harbor  act  of  Angnst  11 ,  1888,  provides  for  a 
preliminary  examination  of  "  Moline  City  Harbor,  Illinois,'^  Vith  a  view 
to  determining  whether  said  harbor  be  worthy  of  improvement  by  the 
Oeneral  Government.  This  examination,  assigned  to  me  by  letter  of 
the  Ghief  of  Engineers  of  August  28, 1888,  having  been  completed,  I 
have  the  honor  to  submit  the  following  report  thereon. 

Under  date  of  August  9, 1887,  there  was  referred  to  me  for  report  a 
letter  dated  August  2, 1887,  and  addressed  to  the  Secretary  of  War  by 
Hon.  William  H.  Gest.    This  letter  forwarded  and  commended  a  peti- 

ENa  89 ^112 
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tion  indorsed  by  the  Moline  city  conncil,  and  presenteil  to  the  Secre- 
tary of  War  by  citizens  of  Moline.  The  letter  and  i>etitiou  called  for  a 
survey  ^^  to  determine  the  cost  of  improving  the  lauding  and  harbor  at 
the  city  of  Moline  so  that  the  largest  steam  craft  running  on  the  Upper 
Mississippi  may  be  able  to  land  at  the  lowest  stage  of  water."  A  spe- 
cific plan  and  location  for  the  landing  was  presented  by  the  petition. 
A  report  apon  the  questions  presented  was  submitted  by  me  under 
date  of  January  25, 1888,  much  of  which  report  is  reproduced  herein. 

Upon  receipt  of  notification  that  a  further  examination  was  required 
by  act  of  Congress,  I  addressed  a  letter  to  the  mayor  of  Moline,  under 
date  of  September  13, 1888,  calling  attention  to  the  object  of  the  pre- 
liminary examination,  referring  to  the  former  petition,  and  requesting 
any  further  available  statistics  and  information.    The  reply  was  as 

follows : 

Office  Dkbrk  A  Co., 
MoUne,  III,  November  20, 1888. 

Dear  Sir:  Your  communication  of  September  13  wan  received  daring  my  absence 
from  home,  and  was  through  mistake  filed,  my  attention  having  never  been  called 
to  its  existence  nntil  yestei^ay. 

The  river  and  harbor  act  of  Angnst  11, 1888,  can  not,  in  my  opinion,  mean  anything 
different,  or  mean  any  other  location  except  the  odc  mentioned  in  the  memorial  cu 
Jnly  25,  1887. 

The  memorial  presented  to  the  Secretary  of  War  by  Mr.  Gest  contains,  or  did  con* 
tain  at  that  date  (Jnly,  1887),  aU  the  facts  and  information  that  could  reasonably  be 
obtained  that  would  have  any  bearing  on  the  question. 

Of  course  more  reasons  are  coming  forward  every  day  whv  onr  city  should  have  a 
water  outlet  and  inlet  for  its  rapidly  increasing  traffic,  if  such  can  be  had  without  an 
unreasonable  cost,  which  cost  could  be  determined  by  survey ;  and,  if  I  am  not  mis- 
taken, a  copy  of  such  a  survey,  made  by  competent  eugineers,  is  now  in  your  posses- 
sion. 

Moline  is  a  river  town,  and,  as  the  memorial  states,  we  had  a  good  landing  up  to 
the  year  1868,  when  it  was  taken  from  us  by  the  United  States  Government,  leaving 
us  entirely  without  shipping  facilities  by  water. 

The  proposed  work  is  Ijoih  local  and  general.  It  can  not  but  be  both.  It  is  local 
in  this  way,  that  it  gives  the  people  of  this  locality  increased  shipping  facilities ;  it 
is  general  in  that  it  gives  other  river  towns  access  to  us  in  a  way  that  the^  .are  now 
deprived  of. 

Yours,  truly, 

C.  O.  Nasok, 
Mayor  City  of  MoUne, 

Maj.  A.  Mackenzie, 

Hock  Island,  III. 

The  points  presented  in  the  petition  of  the  citizens  of  Moline,  which, 
as  is  shown  by  the  above  letter,  are  the  points  to  be  considered  in  con- 
nection with  an  examination  of  Moline  City  Harbor,  are  that  Moline  is 
an  important  mannfacturing  city,  making  large  shipments  by  rail  and 
furnishing  the  Chicago,  Eock  Island  and  Pacific  Bail  way  more  freight 
than  any  other  point  on  its  line  west  of  Chicago ;  that  previous  to  1868 
Moline  bad  a  good  landing  on  the  north  side  of  Benham's  Island  (a 
small  island  north  of  and  ox>nnected  with  Bock  Island),  from  which 
landing  large  shipments  of  freight  were  made  at  all  stages  of  the  river, 
but  that  the  use  of  such  landing  and  the  former  highwa}^  leading  to  it 
has  been  prohibited  by  the  Government  since  it  purchased  the  island, 
and  that  the  only  present  method  of  shipping  bj'^  water,  except  at  high 
stages,  is  by  hauling  freight  to  the  Bock  Island  City  landing,  3J  miles 
distant ;  that  a  considerable  portion  of  trade  of  the  county  naturally 
tributary  to  Moline  is  diverted  to  more  distant  points  having  good 
landings ;  that  it  is  of  vital  importance  to  the  community  to  have  water 
communication,  and  that  the  importance  of  Moline  as  a  manufacturing 
and  Rhipi)ing  point  entitles  it  to  a  landing  on  the  Mississippi,  if  the  same 
can  be  had  at  a  reasonable  expense.    The  petition  further  claims  that 
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an  excavation  made  by  the  commanding  officer  of  the  arsenal  in  con- 
nection with  the  water-power  pool  forDishes  a  channel  from  the  headof  ^ 
the  wing-dam  at  the  head  of  th&  island  along  the  south  side  of  the 
dam  and  island  to  the  bridge  at  Moline ;  that  a  slight  widening  of  this 
channel  and  the  removal  of  a  sand-bar  and,  probably,  a  little  rock  cat- 
ting will  bring  the  channel  to  the  public  landing  at  Moline  and  permit 
the  largest  class  of  steamers  to  enter  the  harbor  and  land  at  all  stages 
of  water;  that*  the  commanding  oflcer  of  the  arsenal  has  presented 
plans  for  widening  the  channel  &om  about  120  feet  to  400  feet,  and  that 
such  widening  would  bring  the  channel  so  much  nearer  the  locality  set 
apart  for  a  public  landing. 

The  facts  in  this  matter  as  shown  by  surveys  made  by  the  command- 
ing officer  of  the  Bock  Island  Arsenal,  by  the  citizens  of  Moline,  and 
by  this  office,  and  as  shown  by  official  records  and  personal  investiga- 
tion, are  as  follows : 

Moline  is  a  very  important  manufacturing  city  and  shipping  point. 
At  the  present  time  nearly  all  of  the  shipments  and  receipts  are  by  rail. 
What  proportion  of  such  shipments  and  receipts  would  be  affected  by 
water  transportation,  if  a  safe  and  convenient  landing  were  available, 
it  is  impossible  to  determine ;  but  enlarging  the  facilities  for  water 
shipments  would  undoubtedly  benefit  the  manufacturers  of  Moline  and 
the  city  generally,  by  increasing  the  effect  of  water  competition  on 
railroad  rates. 

Moline  has  no  natural  convenient  harbor,  being  located  on  the  Bock 
Island  Bapids  and  separated  from  the  channel  of  the  river  by  a  long 
and  broad  stretch  of  shallow  water  with  rock  bottom.  In  former  years 
use  was  made  of  a  landing  on  the  north  side  of  Benham's  Island,  which 
landing  was  reached  by  passing  over  the  old  bridge  and  the  head  of  Bock 
Island.  Since  the  Government  purchased  Bock  Island  and  established 
an  arsenal  thereon  this  landing  has  not  been  used,  and  the  records 
show  that  Moline,  with  a  view  to  hastening  the  completion  of  the  new 
Moline  Bridge,  pledged  itself  not  to  ask  for  certain  privileges,  among 
which  was  that  of  using  the  bridge  and  roadway  over  the  island  for 
a  connection  with  the  old  landing.  But  this  landing,  which  is  on  a 
rocky  shore  in  a  very  swift  current,  involving  a  haul  now  considered 
prohibitory,  while  taken  advantage  of  when  dependence  was  necessa- 
rily placed  on  river  transportation,  and  used  by  boats  when  freights 
were  large  and  rates  very  profitable,  is  not  now  considered  safe  or 
convenient.  The  landing  is,  however,  as  good  at  the  present  time 
as  it  ever  was,  and,  if  any  advantage  would  result  therefrom,  the  G-ov- 
emment  could  be  relieved  of  the  charge  of  injuring  the  natural  ship- 
ping facilities  of  Moline  by  granting  permission  to  haul  freight  over 
the  bridge  and  head  of  island,  but,  were  such  permission  granted,  it 
is  almost  certain  that  no  advantage  would  be  taken  of  it. 

There  now  exists  a  narrow  and  crooked  cut  in  the  rock  bottom,  made 
to  facilitate  the  flow  of  water  into  the  pool  of  the  Moline  water  power, 
from  the  head  of  the  wing-dam  above  Bock  Island  down  to  the  bridge 
at  Moline.  This  cut  is  about  4,400  feet  long,  from  120  to  140  feet  wide, 
and  said  to  be  3j^  feet  deep  at  low  water.  «  Originally  an  increase  of 
width  to  400  feet  was  contemplated,  but  the  estimated  cost  of  such 
widening  was  over  $300,000,  and  the  plans  were  so  changed  as  to  only 
call  for  a  total  width  of  200  feet.  This  plan,  which,  in  connection  with 
a  further  improvement  of  the  water-power  privileges,  may  possibly  be 
carried  out  at  some  future  time,  if  Congress  will  appropriate  $100,000, 
the  estimated  cost  of  the  work.  The  plans  do  not,  however,  provide 
for  an  increase  pf  depth  or  for  straightening. 
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The  proposition  of  the  city  of  Moline  is  the  nfie  of  the  existing  cat 
firem  the  head  of  the  wing-dam  above  the  island  to  the  Moline  Bridge 
as  a  navigable  channel  at  all  stages  for  the  largest  steam-boats  on  the 
Upper  Mississippi,  and  the  making  of  sach  additional  mad  and  rock 
excavations  as  will  extend  the  channel  across  the  water-power  pool  to 
the  Moline  shore,  where  a  public  landing  is  to  be  established  jnst  above 
the  bridge.  The  cut  is  shown  at  A  A  A,  and  the  proposed  landing  place 
at  B  on  accompanying  sketch. 

The  existing  cat,  owing  to  insnfficient  width  and  depth  and  sharp 
tarns,  ^is  not  a  practicable  channel  for  steam-boats.  Even  if  widened 
to  200  feet,  as  is  proposed  if  Congress  provides  $100,000  for  sach  work, 
the  cat  woald  still  be  most  anf^vorable  for  navigation  and,  in  my  opin- 
ion, seldom,  if  ever,  ased.  Sach  a  channel  woald  famish  no  greater 
depth  at  low  water  than  is  now  available  at  a  stage  of  abont  3  feet  and 
over,  which  stage  exists  daring  a  large  portion  of  the  year ;  yet,  at 
present,  boats  do  not,  at  any  stage  of  water,  enter  the  so-called  Moline 
Harbor,  the  inconveniences  and  delays  dae  to  nataral  caases  and  nn- 
fortnnate  location  being  too  great  to  jnstify  sach  landing.  The  very 
great  expense  of  widening,  deepening,  and  straightening  this  cat  so  as 
to  make  It  a  practicable  channel  at  all  stages,  in  my  opinion,  prohibits 
its  consideration. 

To  connect  the  existing  cat  with  the  proposed  landing  place  wiU  re- 
qaire  mach  mad  and  rock  excavation  and  probably  cost  not  less  than 
$60,000.  The  resalting  landing,  disregarding  the  nnfavorable  approach 
above  referred  to,  woald  necessitate  the  maneavering  of  boats  across 
the  water-power  pool  immediately  above  a  fixed  bridge,  an  operation 
which  woald  make  the  landing  anything  bat  safe  and  convenient  It 
is  probable  also  that  some  tronble  woald  resalt  from  deposits  in  the 
cat  and  harbor^  and  possibly,  if  in  the  fa  tare  large  amoants  of  water 
are  drawn  off  for  water  power  parposes,  the  water  level  in  the  harbor 
might  be  effected. 

Even  were  it  admitted  that  the  existing  cat  is,  or  at  small  expense 
conld  be  made,  safe  and  convenient  for  parposes  of  navigation,  the  ex- 
pensive rock  catting  for  extending  cat  to  the  Moline  shore  wonld 
hardly  appear  jastifiable  or  necessary,  as  at  mach  less  expense  a  more 
favorable  landing  for  steam-boats  coald  be  established  at  the  island  end 
of  the  Moline  bridge  or  at  the  end  of  a  pier  bailt  out  to  the  cat  from 
the  Moline  shore.  Sach  plans  while  referred  to  are  not  recommended, 
it  not  being  considered  practicable  to  nse  the  cat  as  a  navigable  chan- 
nel under  any  of  the  conditions  of  enlargement  liable  to  be  carried  oat. 

There  are  points  at  the  upper  end  of  Moline  where  a  landing  might 
be  established  by  the  construction  of  a  pier  leading  to  the  deep  water 
of  the  river.  Such  a  landing  would  be  more  convenient  than  the  old 
landing  on  Benham's  Island,  but,  involving  as  it  does  quite  a  long  haul 
for  some  of  the  manufacturers,  it  is  not  considered  a  desirable  plan  by 
the  representatives  of  the  city  of  Moline.  Such  plan  also  conflicts  with 
the  claimed  water  privileges  of  certain  mills. 

For  the  reasons  given  I  have  confined  my  examination  of  Moline  City 
Harbor  to  the  locality  setr  apart  by  the  city  for  use  as  a  public  landing 
and  presented  for  consideration  by  the  representative  citizens  and  city 
council  as  the  only  one  suited  to  their  interests  or  thought  by  them  to 
be  desirable. 

While  the  desirability  of  a  good  and  convenient  harbor  at  Moline 
^^ifit  be  practicable  to  have  one  at  reasonable  expense "  must  be  ac- 
knowledged, the  enormous  cost  which  would  attend  the  construction 
of  a  harlx)r  at  the  locality  proposed  and  the  approach  thereto  ^<  so  that 
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the  largest  steam  craft  ranniug  on  the  Upper  Mississippi  may  be  able 
to  land  at  the  lowest  stages  of  water,"  and  the  other  facts  presented 
herewith,  lead  me  to  the  conclusion  that  ^<  Moline  Oity  Harbor.  Illinois," 
is  not  worthy  of  improvement  by  the  General  Government. 
A  sketch  showing  the  locality  considered  is  inclosed. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 


The  Chief  of  Engineers,  IT.  S.  A. 


Major  of  Engineers. 


A  A  8. 

PRELIMINARY  EXAMINATION  OF  MISSISSIPPI  RIVER,  THE  MAIN  SLOUGH 
AT  HAMILTON,  ILLINOIS,  TO  THE  END  OF  SECURING  A  GOOD  AND  SUP-  J 

FICIENT  STEAM-BOAT  LANDING  AT  THAT  POINT.  ! 


United  States  Engineer  Office, 
Bock  Island,  III.,  November  27, 1888. 

General  :  The  riyer  and  harbor  act  of  Angast  11, 1888,  provides  for 
an  examination  or  sarvey  of '^  Mississippi  Biver,  the  main  slough  at 
Hamilton,  111.,  to  the  end  of  secaring  a  good  and  sufficient  landing  at 
that  point." 

The  preliminary  examination  of  above-mentioned  locality,  assigned 
to  me  by  letter  of  the  Chief  of  Engineers,  dated  September  3, 1888, 
having  been  completed,  I  have  the  honor  to  submit  the  following  report 
thereon: 

The  work  contemplated  by  those  at  whose  suggestion  the  examina- 
tion was  ordered  by  Congress,  is  the  construction  of  a  channel  suitable 
for  the  interests  of  navigation,  from  the  main  river  through  a  slough  to 
the  foot  of  Broadway,  in  the  town  of  Hamilton,  where  it  is  proposed  to 
establish  a  public  landing  place. 

It  is  claimed  that  Hamilton  is  one  of  the  best  produce  markets  in 
Hancock  County ;  that  in  early  days  the  town  enjoyed  the  privilege  of 
having  a  steam-boat  landing,  but  that  about  twenty  years  ago  its  laud- 
ing was  tilled  up ;  that,  as  a  result  of  such  filling  up,  the  operation  of 
saw-mills  has  been  prevented  and  the  shipping  of  produce  has  been 
made  expensive;  and  in  general  that  the  future  prosperity  of  the  town 
depends  upon  the  improvement  of  the  facilities  for  shipment  by  river. 

The  town  of  Hamilton  is  located  on  a  slough  of  the  Mississippi  Biver, 
near  the  foot  of  the  Des  Moines  Bapids.  It  has  a  population  of  about 
1,200.  Its  receipts  and  shipments  are  shown  in  the  accompanying  let- 
ters of  the  Business  Men's  Association,  but  what  part  of  such  shipments 
and  receipts  would  be  effected  by  the  work  desired  is  not  known. 

Previous  to  the  construction  of  the  Keokuk  and  Hamilton  Bridge, 
communication  with  the  Iowa  shore  was  kept  up  by  a  ferry-boat,  which, 
at  low  and  ordinary  stages  of  water,  was  obliged  to  laud  on  the  main 
river  bank,  at  points  designated  on  the  accompanying  sketch.  Occa- 
sionally, at  very  high  stages,  this  ferry-boat  was  able  to  pass  through 
a  cut-off  below  present  bridge  site  and  into  the  slough.  I  can  not  secure 
any  definite  information  as  to  former  steamboat  business  at  Hamilton ; 
but,  if  such  business  ever  existed,  all  steamers  were,  from  natural 
causes,  restricted  to  the  use  of  the  same  landings  and  channels  as  were 
;■        .  ased  by  the  ferry-boat. 

It  appears  that  the  main  slough  at  Hamilton  is  not,  and  never  has 
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been^  a  navigable  channel  of  the  river  or  a  harbor.  At  the  present 
time  the  head  of  this  slongh  is  closed  by  a  high  gravel  bar,  water  only 
reaching  the  slongh  in  an  insignificant  stream  through  a  narrow  and 
crooked  cut-off;  and  jnst  below  the  proposed  landing  the  slongh  is  per- 
manently closed  to  navigation  at  any  stage  by  bridges.  The  natural 
harbor  of  Hamilton  is,  and  always  has  been,  on  the  main  river  bank  in 
front  of  the  town.  At  present  private  property  cuts  off  a  free  approach 
to  this  landing;  but  such  obstrnction  would  appear  to  be  one  which  it 
is  not  the  province  of  the  Oeneral  Government  to  remove.  The  con- 
struction of  an  additional  harbor  in  the  slough  which  would  be  good 
and  sufficient  for  steam-boats,  and  generally  made  use  of  by  them,  seems 
impracticable.  The  elevation  of  the  rock  bottom  in  main  river  and 
slough  prohibits,  except  at  very  great  expense,  the  construction  of  a 
passage  from  the  channel  of  the  river  to  the  landing  proposed  by  the 
people  of  Hamilton,  which  could  be  used  by  regular  packets  at  a  stage 
of  less  than  6  feet  or  by  small  steam-boats  and  flat-boats  of  lightest 
draught  at  a  stage  of  less  than  3  feet  above  low  water. 

While  it  js  apparent  that  it  is  not  practical  to  establish  a  good  and 
sufficient  steamboat  landing  in  the  main  slongh  at  Hamilton,  111.,  avail- 
able for  general  commerce,  it  is  possible  that  a  little  sand  and  mud* 
dredging  at  the  cut-off  and  in  the  slough  would  enable  small  boats  of 
the  lightest  draught  to  reach  the  proposed  landing  during  a  portion  of 
the  year,  and  i>erhaps  local  shipping  interests  would  reap  some  benefit 
thereby;  but  this  dredging  of  a  shallow  channel  inland  from  the  river 
to  the  town  must  be  considered,  in  effect,  as  a  partial  substitute  for  a 
public  road  from  the  town  to  the  natural  landing  on  the  main  river 
bank,  and  it  does  not  appear  to  me  that  the  existing  conditions  or  pub- 
lic necessity  justify  the  undertaking  of  such  work  by  the  GUsneral  Gov- 
ernment. 

For  the  reasons  given,  I  am  unable  to  report  that  the  main  slough  at 
Hamilton  is  "worthy  of  improvement  by  the  General  Government." 

A  sketch,  showing  locality,  and  copies  of  letters  received  from  Busi- 
ness Men's  Association  of  Hamilton,  are  sent  herewith. 
Very  respectfully,  your  obedient  servant, 

A.  Maokbnzis, 
Ma^  of  Engineers, 

The  Ohief  op  Engineebb,  U.  S.  A. 


LSTTEB  OF  THS  PRE8IDBNT  AND  8BCRETART  OF  THE  BUSINESS    SCEN'S  ASSOCIATION 

OF  HAMILTON.  ILLINOIS. 

Dear  Sir  :  Tours  of  recent  date,  and  a  letter,  nnder  dat<e  of  September  20,  from 
Major  Mackenzie,  were  handed  to  us  by  Mayor  Bridges,  and  for  reply  to  the  same 
would  respectfully  make  the  following  statement : 

1.  Hamilton  has  a  population  of  1^200  inhabitants. 

2.  Two  railroads,  the  Toledo,  Peoria  and  Western,  and  the  Wabash. 

3.  That  there  is  shipped  out  from  here  annually — 

Can. 

Stone 200 

Hay 550 

Grain 75 

Fruit 25 

Apiary  stock 8 

Oeneral  merchandise 16 

And  that  we  receive  for  city  and  vicinity — 

Coal : 500. 

Lumber 50 

General  merchandise 125 
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4.  Though,  being  a  river  town,  we  have  been  deprived  of  a  steam-boat  landing, 
except  in  high  water,  for  over  twenty  years,  and  that  with  a  reasonable  amount  of 
work  done  by  the  Government  we  would  be  enabled  to  take  advantage  of  the  facil- 
ities offered  by  river  in  Bhippins  h  ly,  grain,  fruit,  and  other  produce  that  we  ship 
south,  either  by  river  or  rail,  and  that  we  have  to  haul  on  wagons  to  Keokuk  for  ship- 
ment, and  pay  toll  to  the  Keokuk  and  Hamilton  bridge,  which  is  an  expense  on  us 
that  could  be  avoided  should  we  have  a  steam-boat  landing,  which  would  enable  us 
to  ^ip  from  six  to  eight  months  in  the  year. 

5.  That  we  would  like  to  have  the  landing  located  at  the  foot  of  Broadway  street, 
and  the  city  owns  the  ground,  being  Front  street. 

6.  That  we  find  no  opposition  among  the  citizens  of  the  city  or  vicinity,  all  believ- 
ing it  to  be  a  public  benefit. 

7.  That  the  location  of  our  town  and  the  future  interest  of  the  river  points  to  the 
necessity  of  the  improvement. 

Very  respectfully, 

J.  W.  Pence, 
Secretary  Businese  Association  of  Hamiltan. 

M.   LSROY, 

President. 

Mr.  M  Meigs, 

U.  8.  Engineer,  Keohuk,  Iowa. 


REPORTS  OF  THE  RIVER  COICMITTEB  TO  THE  BUSINESS  MEN'S  ASSOCIATION  OF  HAM- 
ILTON. 

(1.) 

Hamilton,  April  10, 1838. 

Hamilton  is  situated  on  the  Illinois  side  of  the  Mississippi  River,  at  the  foot  of  the 
Des  Moines  Rapids.  In  the  early  viays  of  her  settlement,  about  1852,  has  enjoyed 
the  natural  privilege  of  being  a  steam-hoat  landing  until  about  the  year  1865.  At 
that  time  a  large  quantity  of  alluvial  land  began  to  fill  up  her  natural  port,  a  natural 
consequence  of  the  sudden  settlement  of  the  country  in  the  vicinity  of  Hamilton,  a 
coun&ry  which  had  been  consideied  for  a  long  time  as  a  swampy,  wild  prairie,  and 
which  has  become  in  a  score  of  years  one  of  the  most  fertile  and  one  of  the  most 
thickly-settled  of  western  Illinois. 

The  local  authorities  of  the  city  have  at  different  times  made  appropriations  for 
the  improvement  of  the  landing,  but  without  avail,  having  not  the  means  to  appro- 
priate enough  funds  to  effect  the  improvement  so  badly  needed. 

The  lamber  trade  of  the  city,  once  the  most  prosperous  of  Hancock  County,  de- 
creased until  her  saw-mills  had  to  shnt  down  for  want  of  water  to  bring  logs  and 
lumber  into  her  port,  and  a  large  portion  of  her  population  had  to  leave  to  seek  em- 
ployment elsewhere. 

Since  the  year  1875  the  fill  has  constantly  increased,  and  in  season  of  low  river  it 
has  caused  the  \f  ater  to  be  stagnant  in  front  of  the  city,  and  in  the  summer  months 
the  noxious  exhalations  thereof  is  a  threatening  danger  to  the  health  of  our  popula- 
tion. 

Hamilton  is  one  of  the  best  produce  markets  in  Hancock  County  and  a  good  ship- 
ping point.  The  immense  quantity  of  produce  shipped  from  Hancock  County  finds 
a  natural  market  in  the  Southern  States,  and  a  well-developed  water-way  would  be 
an  immense  advantage  to  our  town  and  county,  and  also  a  national  benefit,  and  we 
feel  that  something  ought  to  be  done  to  remove  the  present  obstructions  to  naviga- 
tion, and  thus  encourage  our  shippers,  and  particularly  the  lumber  business,  so  pros- 
perous in  former  days :  and  we  are  of  the  opmion  that  a  petition  ought  to  be  presented 
to  the  Congressman  of  our  district,  and  urge  on  him  the  necessity  of  the  improvement 
tor  pur  weuare  and  prosperity. 

Respectfully  submitted. 

W.  H.  Lamonte, 
M.  Leroy, 
G.  D.  Satller, 
John  Pence, 
M.  B.  Lane, 

Committee. 
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(2.) 

Hamilton,  jtfay  8, 1888. 

Oentlxmen:  At  yoar  reqaast  we  have  been  in  correspondence  with  seTeral  river- 
men,  and  herein  attach  lottevB  from  Mr.  C.  A.  Hntehinaon  and  C.  Farris,  who  favor 
the  project ;  and  we  also  find  that  in  former  years  Messrs.  Mack  &  Dickinson  have 
had  large  rafts  of  lumber  landed  in  Hamilton,  and  that  large-sijsed  boats,  snoh  as  the 
Jo8ephin€f  of  the  Diamond  Jo  Line,  have  landed  in  high  water  and  took  large  ship- 
ments of  hay  and  grain  as  late  as  L885,  and  that  it  is  the  opinion  of  the  river-men  who 
have  navigated  in'  that  part  of  the  river  called  the  Hamilton  8iongh  that  it  can  be 
improved  at  a  oomnaratively  small  expense  and  be  made  navigable  in  the  lowest 
stujre  of  water,  and  tney  also  think  that  it  Is  the  best  place  of  landing. 

We  are  of  the  opinion  that,  shonld  the  mnd-bar  at  the  entrance  of  the  slongh  be  re- 
moved by  dredginff  and  widening  the  channel,  it  wonld  let  into  the  slongh  a&ir  stage 
of  water,  and  enable  boats  to  land  lumber  rafts  and  take  shipments  of  grain,  eto.,  at 
any  reasonable  stage  of  water. 

Bespeotfhlly  submitted. 

W.  H.  Lamoniv, 

M.  LXROT, 

G.  D.  Satllbb, 

J.  PlENCX, 

M.  B.  Lank, 

Cftrnmiitee. 


A  A  g. 

PBELIMINABY  EXAMINATION  OF  THE  MISSISSIPPI  BIYBB  AT  AND 
NEAB  THE  HEAD  OP  BEAVEB  ISLAND,  AT  CLINTON,  IOWA,  TO  DE- 
TBBMINE  WHAT  IS  NECESSABY  TO  BBMOVE  THE  SAND-BABS  THEBE 
POBMED  AND  FOBMING,  SO  AS  TO  MAKE  NAVIGABLE  AND  PBOTECT 
THE  ENTBANCE  TO  THE  WESTEBN  CHANNEL  AND  THE  CHANNEL 
ITSELF  THAT  BUNS  BETWEEN  BEAVEB  ISLAND  AND  THE  IOWA 
SHOBE. 

United  States  Engineeb  Office, 

BaJc  Islandy  Jl/.,  December  5, 1888. 

Genebal  :  The  river  and  harbor  act  approved  August  11, 1888,  pro- 
vides for  '^  a  survey  and  examination  of  the  Mississippi  River  at  and 
near  the  head  of  Beaver  Island,  at  Clinton,  Iowa,  to  determine  what  is 
necessary  to  remove  the  sandbars  there  formed  and  forming  so  as  to 
make  navigable  and  protect  the  entrance  to  the  western  channel,  and 
the  channel  itself  that  runs  between  Beaver  Island  and  the  Iowa  shore." 

By  letter  dated  Office  Chief  of  Engineers,  August  28,  1888, 1  was 
charged  with  a  preliminary  examination  of  the  locality  above  mentioned 
with  a  view  to  determining  whether  it  is  worthy  of  improvement  by  the 
General  Government.  Having  completed  such  examination  and  con* 
sidered  all  the  information  it  appears  practicable  to  secure,  I  have  the 
honor  to  submit  the  following  report: 

To  ascertain  the  character  of  work  contemplated  by  those  at  whose 
request  this  examination  was  ordered  by  Congress  I  addressed  letters 
to  the  mayor  of  Clinton  and  the  several  luml)er  firms  interested  at  that 
point.    Under  date  of  September  24  the  mayor  wrote  to  me  as  follows: 

I  have  been  trying,  since  the  receipt  of  your  letter  of  the  lOtb  instant,  to  get  an 
engineer  to  make  an  examination  of  the  sand-bar  between  Beaver  Island  and  the 
Iowa  shore,  so  as  to  give  you  more  definite  information  than  can  be  obtained  by 
ordinary  observation,  but  our  engineers  here  are  very  busy  in  other  matters  jpst  now, 
especially  the  survey  for  the  wagon*bridge  here,  and  I  have  not  been  able  to  aocom- 

Elish  what  I  intended.  I  have  learned  irom  C.  Lamb  &,  Sons  and  othjsrs  that  the 
ar  is  a  serious  obstruction  to  the  running  of  the  ferry-boat  to  the  Illinois  shore,  and 
to  the  running  of  the  st«am-boats  of  W.  J.  Yonng  &  Co.,  and  C.  Lamb  <&  Sons,  and 
other  boats  of  the  river  necessarily  plying  m  that  locality,  and  from  personal  obser- 
vation I  have  no  doubt  but  such  is  the  case. 
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Under  date  of  October  18, 1  ^gain  heard  from  the  mayor  to  the  fol- 
lowing effect: 

.  I  wrote  yua  in  Septemberi  in  answer  to  your  letter  of  September  10,  with  reference 
to  the  obstruction  ox  the  Mississippi  River  between  Beaver  Island  and  the  Iowa  shore; 
since  that  time  the  water  has  been  lower  and  the  sand-bar  obstruction  more  serious. 
There  is  a  public  ferry  running  between  Iowa  and  Illinois,  and  has  been  for  many  years, 
which  necessarily  passes  over  this  sand-bar,  and  is  a  part  of  the  highway  between  the 
8tateS|  and  is  regularly  used  for  that  porpose  by  the  public  generally  in  those  States, 
and  by  persons  traveling  beyond  farther  east  and  west ;  also  a  large  amount  of  traffic 
is  carried  on  between  the  people  of  Illinois,  for  30  miles  or  more,  and  the  people  of 
the  city  of  Clinton,  in  farm  products  and  merchandise,  and  for  several  months  past 
the  business  of  the  public,  especially  between  Iowa  and  Illinois  at  this  point,  has 
been  hindered,  delayed,  and  obstructed  by  reason  of  this  sand-bar,  and  many  steam- 
boats running  on  the  river,  which  necessarily  pass  this  point,  have  been  obstructed  in 
the  same  way,  and  such  has  been  the  case  for  several  years.  The  expense  of  remov- 
ing or  improving  this  bar,  I  am  informed,  will  not  be  very  great,  ana  it  seems  to  me 
that  the  circumstances  warrant  its  being  done. 

The  facts  in  this  case  are  as  follows : 

The  Mississippi  River,  just  below  Olinton,  Iowa,  is  divided  by  Beaver 
Island,  the  main  river  and  low  water  channel  lying  to  the  east  and 
Comanche  Slongh  to  the  west  of  the  island.  While  some  work  of  im- 
provement may  be  needed  in  the  near  fatore,  there  is  at  present  no  ob- 
struction to  navigation  in  the  main  river.  Comanche  Slongh  has  never 
been  considered  a  navigable  channel  of  the  river,  its  use  in  connection 
Vith  through  navigation  only  being  practicable  at  high  stages  of  the 
river.  The  main  use  of  the  slongh  appears  to  be  as  a  storage-ground 
for  logs  and  harbor  for  tow-boats  of  the  Clinton  Mill  owners.  The  steam 
ferry,  running  to  Garden  Plains,  111.,  lands  at  the  head  of  the  slough. 
A  tracing,  submitted  herewith,  shows  the  condition  of  the  head  of  the 
slough  in  187<S  and  1888.  It  appears  that  in  the  former  year  sand-bars 
and  very  shoal  water  existed,  but  that  possibly  the  channel  between  the 
sand-bars  and  the  mainland  was  a  little  wider  than  at  present.  It 
also  appears  that  as  a  result  of  the  sand-bars,  which  will  exist,  and 
shoal  water,  the  ferry-boat  at  low  stages  has  some  difficulty  in  reaching 
its  landing  place,  and  at  extremely  low  stages  the  landing  place  must 
be  changed  temporarily. 

The  only  practical  method  of  removing  the  sand  at  the  head  of  Co- 
manche Slough  is  by  dredging.  Such  work  might  give  a  good  channel 
for  several  years,  but  it  can  not  be  considered  permanent  as,  owing  to 
natural  causes,  the  bars  will  reform  in  time.  The  works  devised  for 
permanently  maintaining  channels  at  other  points  of  the  river  would 
hardly  be  justifiable  or  permissible  here,  as  their  effect  might  be  to  in- 
jure the  main  river.  Instead  of  opening  a  channel  through  Comanche 
Slough,  it  is  ver^'^  possible  the  slough  will  have  eventually  to'  be  closed 
in  accordance  with  the  approved  plans  for  the  improvement  of  through 
low-water  navigation  of  the  Mississippi  River. 

The  ferry  to  Garden  Plains  is  undoubtedly  of  considerable  interest  to 
the  city  of  Clinton,  and  possibly  its  present  landing  place,  considering 
the  present  condition  of  channels,  is  not  a  convenient  one  at  low  water, 
but  it  appears  that  such  landing  is  not  on  the  main  river,  but  in  the 
head  of  Comanche  Slough,  probably  1,000  feet  from  the  low- water  chan- 
nel of  the  river.  A  large  portion  of  the  city  lies  on  the  main  river  above 
the  mouth  of  the  slough,  and  a  landing  on  the  river  might  be  available 
for  the  ferry-boat  were  it  not  that  all  this  water  front,  including  public 
streets,  is  occupied  by  saw-mills,  private  piers,  booms,  log-rafts,  etc.,  and 
thus  closed  to  the  general  public. 

From  correspondence,  interviews,  and  personal  examinations,  it  ap- 
pears that  the  principal  interest  to  be  served  by  the  proposed  work  is 
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that  of  a  ferry  mnning  between  Clinton  and  Garden  Plains,  and  owned 
by  0.  Lamb  &  Sons,  who  also  own  the  saw-mills  on  Comanche  Slough. 
The  general  interests  of  through  navigation  of  the  Upper  Mississippi 
are  not  interested  in  the  improvement  desired. 

Giving  doe  consideration  to  the  interest  of  the  ferry  company  and 
the  city  of  Clinton  in  the  desired  work,  it  still  does  not  appear  that  the 
conditions  are  such,  or  the  pnblic  necessity  sufficiently  great,  to  justify 
the  carrying  out  of  the  proposed  improvement  by  the  General  Govern- 
ment. 

A  sketch  showing  condition  of  the  iiead  of  Comanche  Slough  in  1878 
and  1888,  is  sent  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


APPENDIX  B  B. 


IMPROVEMENT  OP  THE  MISSISSIPPI  RIVER  ABOVE  THE  FALLS  OF  ST. 
ANTHONY— IMPROVEMENT  OF  THE  CHIPPEWA  AND  ST.  CROIX  RIVERS, 
WISCONSIN,  AND  OF  MINNESOTA  RIVER  AND  RED  RIVER  OP  THE 
NORTH,  MINNESOTA  AND  DAKOTA— RESERVOIRS  AT  THE  SOURCES  OP 
THE  MISSISSIPPI— IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA 
AND  DAKOTA. 


REPORT  OF  MAJOR  CHARLES  J,  ALLEN,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CBARQE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889,  WITS 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Hiflsiflsippi  River  abore  the  Falls  of  St. 

Anthony,  Minnesota. 

2.  Reservoirs  at  headwaters  of  the  Mis- 

sissippi River. 

3.  Chippewa    River,    inclading    Yellow 


Banks,  Wisconsin. 

4.  stib 


roix  River,  Wiseonsm  and  Min- 
jj^esota. 


5.  Minnesota  River,  Minnesota. 

6.  Red  River  of  the  North,  Minnesota  and 

Dakota. 

7.  Surveys  for  reservoirs  at  the  sonrces  of 

the  Mississippi,  St.  Croix,  Chippewa, 
and  Wisconsin  rivers. 
6.  Yellowstone  River,  Montana  and  Da- 
kota. 


EXAMINATION. 
9.  lee-harbor  at  or.near  Bismarck,  Dakota,  on  the  Upper  Missouri  River. 


United  States  Engineer  Office, 

8t.  Paul,  Minn.^  July  6,  1889. 

SiB :  I  have  the  honor  to  forward  herewith  reports  apon  the  snrveys 
and  works  for  improvement  of  rivers  and  harbors  in  my  charge  for  the 
fiscal  year  ending  June  30, 1889. 

Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  of  Engineers. 
The  Chief  of  Engineers,  IT.  S.  A. 


BBi. 


IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  ABOVE  FALLS  OP  ST.  AN- 
THONY, MINNESOTA. 

The  present  project,  under  which  work  has  been  carried  on  since  and 
including  1880,  is  based  upon  the  project  for  the  improvement  of  252 
miles  of  the  river,  from  Oonradi's  Shoals  to  Grand  Rapids,  the  latter  the 
present  head  of  steam-boat  navigation.  The  estimate  cost,  $54,127.50, 
is  given  in  the  report  of  February  8, 1875,  upon  part  of  the  Mississippi 
transportation  routes  to  the  seaboard;  plan  of  improvement  to  afford 
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3  to  5  feet  depth  in  the  channel  by  remoring  snafus,  bowlders,  and  bars, 
and  confining  the  low- water  discharge  to  widths  practicable  for  naviga* 
tion  by  means  of  wing-dama  where  necessary. 

This  same  report  estimated  the  cost  of  improvement  of  the  river  be- 
tween the  Falls  of  St.  Anthony  and  St.  Gload  at  $144,667.50;  the  im- 
provement of  this  section  to  a^ord  5  feet  depth  in  the  channel  at  low 
water  between  the  falls  and  St  Olond  by  removal  of  sand,  gravel, 
and  bowlder  bars  and  the  constmction  of  wing-dams.  The  sam  of 
$20,000,  appropriated  by  act  of  Congress  approved  Angoat  14, 1876, 
was  expended  between  those  places.  Prior  to  the  rendition  of  the 
report  and  estimate  of  February  8, 1875,  Congress  had  appropriated, 
by  act  approved  Jane  23, 1874,  d^e  sam  of  $25,000  for  improvement  of 
the  river  above  the  Falls  of  St.  Anthony,  which  was  also  expended  in 
improving  the  channel  between  the  falls  and  St.  Gload. 

Steamboat  navigation  having  discontinned  between  the  falls  and  St. 
Cloud,  a  distance  of  78  miles,  the  third  appropriation  made  by  Con- 
gress, that  of  $15,000,  by  act  approved  Jane  14, 1880,  was  applied  to 
the  stretch  (165  miles  in  lengtji)  of  river  between  Aitken  and  Orand 
Bapids  (this  stretch  included  within  the  distance  from  the  rapids  to 
Conradi's  Shoals),  as  have  been  all  subsequent  appropriations  for  im- 
proving the  river  above  the  Falls  of  St.  Anthony. 

The  work  daring  the  past  fiscal  year  has  consisted  in  removal  of 
snags,  logs,  overhanging  trees,  and  bowlders  between  Aitken  and 
Grand  Bapids,  under  contract  for  the  same  with  Winston  Bros.  The 
contractors  commenced  work  March  11  at  Grand  Bapids,  and  by  the 
18th  of  May  had  moved  over  75  miles  of  the  river  to  Pine  Bapids, 
when,  the  stage  of  water  being  too  high  to  admit  of  removing  bo^Wders, 
work  was  suspended  until  the  water  should  lower,  or  until  warmer 
weather  should  admit  of  the  men  working  in  the  water.  The  contractors 
resumed  operations  June  19,  and  completed  their  contract  June  27  by 
removing  bowlders  from  Pine,  Crooked,  and  Island  rapids,  the  latter 
145  miles  below  Grand  Bapids. 

Bemoved  from  the  channels  and  bends  daring  the  fiscal  year : 

Overhanging  trees number..  8,316 

Snags do 1,056 

Logs do....      468 

Bowlders oabic  yards..    60.4 

This  work  was  well  done  under  the  inspection  of  Mr.  W.  A.  Trues- 
dell. 

Amount  expended  on  the  present  project  to  June  30, 1889,  including 
outstanding  liabilities,  $53,668.17. 

Before  work  of  improvement  commenced  under  the  present  plan  the 
stream  between  Aitken  and  Grand' Bapids  was  so  obstructed  by  snags, 
bowlders,  and  leaning  trees  that  at  low  and  even  high  stages  of  water 
navigation  was  dif&cnlt  and  sometimes  almost  impossible  for  steamers 
drawing  less  tlian  3  feet  of  water.  There  is  now  a  general  depth  in  the 
improved  channels  of  3  feet  at  low  water,  though  several  masses  of 
gravel  and  a  number  of  bowlders,  snags,  and  leaning  trees  yet  remain 
to  be  removed  in  order  to  afford  suf&cient  width.  Snags  form  more  or 
less  every  season,  and  caving  bends  furnish  leaning  trees  or  sweepers. 
The  movement  of  ice  in  the  spring  also  causes  deposit,  more  or  less,  of 
bowlders  in  the  channels. 

The  heavy  flood  of  1888,  by  attacking  the  banks,  produced  numbers 
of  snags  and  overhanging  trees. 

Caving  of  the  banks  in  many  places  is  also  due  to  the  powerful  wheel 
of  the  steamer  Andy  GMsouj  which  carries  passengers,  freight,  and 
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supplies  for  the  lombenBen's  camps  and  settlements,  the  steamer  being 
too  long  over  all  for  the  narrow  widths  and  sharp  bends  which  occur 
on  this  part  of  the  stream. 

The  three  completed  reservoirs  at  the  headwaters  of  the  Mississippi 
Eiver,  above  Grand  Bapids,  may  be  relied  upon  henceforth  to  provide 
sufficient  water  and  depth  for  the  steam-boats  on  the  river  at  and  above 
Aitken,  but  the  obstructions,  as  bowlders,  etc.,  should  be  removed,  as 
they  contract  the  channel  and  interfere  with  the  movements  of  steamers 
at  any  stage  of  water. 

The  estimate  of  cost  of  this  improvement  from  Conradi's  Shoals  to 
Grand  Bapids  was  made  in  1874.  The  first  appropriation  applied  to 
tiiis  part  of  the  river  was  that  of  1880.  The  appropriations  of  1880, 
1881,  and  1882,  expended  between  Aitken  and  Grand  Bapids,  aggre- 
gated $35,000.  No  appropriation  was  made  after  that  of  1882  until 
August,  1888.  Between  1884  and  1888  a  great  many  snags,  overhai)g- 
ing  trees,  etc.,  formed. 

Not  less  than  $18,000  will  be  required  to  complete  the  removal  of 
obstructions  to  navigation  between  Grand  Bapids  and  Aitken,  and  that 
sum  can  be  profitably  expended  on  that  work  during  the  fiscal  year 
ending  June  d6«  1891.  This  estimate  adds  $8,872.50  to  the  original  esti- 
mate rendered  in  1875. 

There  are  at  present  two  steamers  with  barges  engaged  in  freight 
and  passenger  transportation  between  Aitken  and  Grand  Bapids. 
There  were  three  steamers,  but  one  of  them  was  burned  last  winter.  It 
is  reported  that  a  new  one  is  to  replace  it  this  season.  The  compara- 
tive tables  of  commercial  statistics  herewith  show  that  in  1880,  the  year  * 
in  which  the  work  of  improvement  between  Aitken  and  Grand  Bapids 
commenced,  there  was  but  one  steamer  (with  its  barges)  plying  between 
those  points,  and  that  though  the  amount  of  freight  transported  that  year 
by  steamer  was  unusually  large,  the  freight  rates  were  from  75  cents  to 
$1  per  100  pounds;  while  in  1883, 1884,1885,  and  1886  the  rates  reduced 
to  20  to  40  cents  per  100  pounds.  The  last-named  figures  obtained  in 
1886,  at  which  time  there  were  three  steam-boats  engaged  in  freighting 
and  carrying  passengers  between  Aitken  and  Grand  Baipids.  The  coun- 
try bordering  the  river  north  of  Aitken  is  becoming  more  and  more  set- 
tled, and  there  is  no  doubt  that  the  improvement  of  the  river  already 
effected  by  the  United  States  Government  has  largely  contributed  to 
the  increase  in  settlement. 

Beference  is  respectfully  made  to  the  comparative  tables  of  ship- 
ments and  rates  of  freight  herewith. 

This  work  is  in  the  ooUection  district  of  Minnesota,  in  which  St.  Paul  is  the  port  of 
entry  and  St.  Vincent  a  subport  of  entry  and  delivery.  The  total  revenues  collected 
on  imports  in  the  district  for  the  calendar  year  ending  December  31,  1888,  was 
fii06,248.96.  Value  of  domestic  exports  passing  out  through  aud  from  the  district, 
1976,139. 

ABSTBACt  or  APPB0PBIAT10N8  MADE  FOR  IMFBOVINQ  THE  MISSISSIPPI  RIVER  ABOVE 

THE  FALLS  OF  ST.  ANTHONY,  MINNESOTA. 

By  act  approved — 

June 23,  1874..' •$25,000 

August  14,  1876 •20,000 

June  14, 1880 15,000 

March  3, 1881 10,000 

By  act  passed  August  2,  1882 10,000 

By  act  of  August  11,  18S8 10,000 

Total 90,000 

*  Made  and  expended  before  the  adoption  of  the  present  project. 
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Monen  statement. 

July  1,  1886,  amount  avuilabley  incloding  that  for  ootatandiDg  Itabilitiea 

(f3.(S7) 13.67 

Amount  appropriated  by  act  of  Angost  11,  1888 10,aU0.00 


10,003.67 
Jnly  1,  1889,  amonnt  expended  during. fiacal  year,  excloaiTe  of 

liabiUties  outstanding  Jnly  1, 1888 97,610.31 

Joly  \,  1889,  outstanding  UabiUties 1,057.86 

8, 60S.  17 

Jnly  1,1889, balance  ayaiUble.. 1.33&.50 

{Amount  (estimated)  required  for  completion  of  existing  prqieot 18, 000. 00 

Amount  thas  can  be  prontably  expended  in  fiscal  year  endi iig  June  30,1891  18, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  J  of  river  and 
harbor  acts  of  1866  and  1867. 


AHiraei  of  propoaaU  opened  February  7,  1889,  by  Mqj.  Charles  J,  AUemf  Corpe  ef  Aft- 

neera,  8U  PaiU,  Mitm, 


Xo.  1.— Winston 
Bros.,  M  inneapo- 
-  lis.  Minn. 

Ko.  2^-Sldnev  J. 
TnuucHastUiga, 
11  inn. 

Ko.8w— Samuel  Mo- 
Donald.    Caaaai- 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

For  remoTing  overhanj^nK  trees: 

4,660,  diameter  4  to  6  inches 

8,004,  diameter  6  to  10  inches 

2,444,  diameter  10  to  14  ioches 

1,142,  diameter  14  to  18  iDches 

876,  diameter  18  to  22  inches 

210,  diameter  22  U  26  inches 

40,  diameter  26  to  80  inches 

86,  diameter  30  to  84  inches 

2,  diameter  34  to  38  inches 

1,  diameter  88  to  42  inches 

yor  removing  snags: 

484,  diameter  4  to   6  inches 

294,. diameter  OtolOlnches 

200,  diameter  10  to  14  inches 

47,  •diameter  14  to  18  inches 

9,  diameter  18  to  22  inches 

7,  diameter  22  to  26  inches 

2.  diameter  26  to  30  inches 

1,  diameter  30  to  84  inches 

1,  diameter  34  to  38  inches 

1,  diameter  38  to  42  inches 

For  removing  logb,  600 

00JD7 

.25 

.40 

.40 

.40 

.40 

1.00 

l.hO 

1.50 

L50 

.25 

4.00 

4.50 

6.00 

10.00 

10.00 

20.00 

20.00 

20.00 

20.  (K) 

.45 

*2.00 

1326.00 

976.00 

077.60 

456.80 

150.40 

81.00 

40.00 

54.00 

3.00 

1  50 

121.00 

1,176.00 

9C0.00 

282.00 

90.00 

70.00 

4a  00 

20. 00 

20.00 

20.00 

225.00 

200.00 

$0.30 
.00 
1.25 
2.00 
8.00 
4.00 
5.00 
7.00 

aoo 

9.00 

1.00 

2.00 

4.00 

7.00 

15.00 

20,00 

25.(0 

35.00 

87.00 

45.00 

3.00 

-30.00 

$1,398.00 

2.842.40 

3,065.00 

2,284.00 

1,12&00 

840.00 

200.00 

252.00 

16.00 

9.00 

484.00 

58a  00 

800.00 

829.00 

135.00 

140.00 

50.  OU 

35.00 

37.  CO 

45.00 

1,500.00 

3,000.00 

00.26 

.80 

.60 

.60 

.76 

1.00 

L50 

1.50 

3.00 

8.00 

* 

1.50 
2.00 
2.25 
2.50 
8.00 
3.25 
8.50 
4.00 
4.00 
400 
3.00 
*10.00 

01,165.00 

l,17La0 

1,222.00 

571.00 

282.00 

210.00 

oaoo 

54.00 
6.00 
8.00 

720. 00 

68H.0O 

450.00 

117.  GO 

27.00 

22.76 

7.00 

4.00 

4.00 

4.00 

1,600.00 

1,000.00 

For  removing  bowlders,  100  cnbic  yards. 

AfffiTeffato 

to,  233. 50 

18, 667. 40 

•  •      •  •  •  •  • 

9,1M.46 

*  02  per  cabio  yard. 


t  Lowest  bid,  aggregate,  $6,233.50. 
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COMMSRCIAL  STATISTICS. 

Comparaihe  statefMtit  of  the  eteam-hoat  burincBss  on  the  MisHsnppi  Biwr,  hekoeeu  AUhen 
and  Grand  Rapids,  of  the  logs  run^  and  of  the  lumbofy  sMngles,  and  talk  ma/mfaotnred 
on  the  river  above  the  Falle  of  SL  Anthony,  for  a  period  of  nine  Jfeare,  1880-188B,  tiiclit- 
«ioe. 


Steam- 
boats. 

Freight  car- 
ried. 

Pawen- 

gers 
carried. 

LogBmn. 

.Mannfactoied— 

Year. 

Lumber. 

Shingles. 

Lath. 

1880* 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888t 

No. 
1 
1 
2 
2 
2 
2 
8 
8 
3 

PoufuZf. 
7,874.250 
2,200,000 
3,026.000 
2,800,000 

16|000,000 
5.000.000 
8,000,000 
3,710,400 
5,321,443 

No. 
1,000 
1,640 
1,764 
1,100 
1.346 
2,400 
8.600 
2,884 
2,860 

Foet^B.M. 
226,000.000 
288^000,000 
286,000.000 
420,000,000 
867.000.000 
817.093,000 
282.600,000 
t285,000,000 
1265,000,000 

241,167,988 
838, 162, 197 
433,009,250 
898.178,996 
888,178,895 
840,020,000 
282, 248;  700 
272,044.907 
$98, 40],  927 

No. 

88,446,125 
128^632,060 
168,844,000 
182,802,460 
128.487,300 
122,534,009 
108,928,090 

89,671,060 
§47,112,000 

^0. 

48,483.100 
70,889,760 
77,808,609 
88.193,825 

101.067.860 
88,108.009 
68.969.000 
TJnknofm. 

§20.087,800 

* Amonnt  of  commerce  and  navigation  when  work  of  improyemeiit  began. 

t  Amount  of  commerce  and  navigation  at  present  time,  1888. 

2  Approximate. 

§  Exdoslve  of  that  mannfootored  at  Minneapolis. 


B  B  2. 

RESERYOIBS  AT  HEADWATEBS  OF  MISSISSIPPI  BIYEB. 

The  jobject  of  the  reservoirs  is  to  collect  sorplas  water,  principally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  sys- 
tematically released  so  as  to  benefit  navigation  upon  the  Mississippi 
Biver  below  the  dams.  Redaction  of  heights  of  floods  in  localities  im- 
mediately below  the  dams  expected  to  obtain  to  some  extent,  bat  con- 
trol of  extended  floods  or  fireshets  not  expected. 

The  reservoir  project  is  the  oatcome  of  surveys  and  examinations  in 
1869,  1874, 1878,  and  1879,  the  results  of  which  are  published  in  ap- 
pendixes to  various  Annual  Beports  of  the  Chief  of  Engineers. 

The  r^sum^  of  the  subject  is  given  in  the  report  of  the  Board  of 
Engineers  printed  in  Appendix  A  A  to  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1887. 

From  the  results  of  the  surveys  and  examinations  just  noted,  and 
further  examinations  in  1880,  the  first  cost  of  constructing  41  reservoir 
dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083,  exclu- 
sive of  that  of  land  damages,  which  could  not  be  given  in  advance* 
(See  page  1871,  Appendix  W  to  Beport  of  the  Chief  of  Engineers  for 
1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an  ap- 
propriation Ibr  the  construction  of  a  reservoir  dam  at  Lake  Winneba- 
goshish,  made  by  act  of  Congress  approved  June  14,  that  year.  For 
the  reasons  given  in  the  annual  report  for  1886^  the  work  of  conatruc- 
tion  commenced  and  has  been  continued  in  Minnesota. 

Four  reservoirs  have  been  completed ;  the  last,  on  Pine  Biver  at  the 
outlet  of  Cross  Lake,  having  been  completed  in  1886,  though  the  greater 
part  of  the  main  dam  was  finished  in  1885. 

Congress,  by  act  approved  August  5, 1886,  appropriated  as  follows : 

For  con  tinulDff  operations  upon  the  reservoirs  at  the  headwaters  of  the  Mississippi 
River,  |37,500 ;  Frovided,  That,  in  the  opinion  of  the  Chief  of  Engineers,  the  ex- 
penditure of  this  appropriation  and  the  ultimate  completion  of  this  part  oz  the  res- 
ervoir system  wiU  adeqaately  improve  navii^attoa 
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The  subject  was  referred  to  the  Board  of  Engineers  mentioned  above. 
The  Board  recommended  the  raising  of  the  Pokegama  Beservoir  Dam 
2  feet;  the  building  a  dam  in  the  Sandy  Lake  District,  if  elaborate 
surveys  should  prove  such  to  be  feasible;  the  necessary  legislartion  to 
provide  for  operating  dams,  and  gaugings  of  volume  of  discharge  at  or 
near  St.  Paul  during  the  annual  operations  of  the  reservoirs. 
'  A  partial  survey  of  Sandy  Lake  and  Biver  was  made  in  1887.  The 
final  examination  which  was  to  have  been  made  in  the  following  summer, 
was  necessarily  delayed  until  late  in  the  season  of  1888  on  account  of 
the  country  bordering  that  lake  having  been  subjected  to  heavy  floods. 

The  work  for  increasing  the  lift  in  the  Pokegama  Beservoir  Dam  com- 
menced in  August  and  was  practically  completed  in  the  June  following. 
The  work  consists  of  a  dike  about  150  feet  long,  with  solid  core,  and 
slopes  sodded  and  riprapped. 

Some  small  repairs  were  made  to  the  log-sluice  of  the  Pine  Biver 
Dam  where  running  logs  had  worn  it,  and  some  small  repairs  were  also 
made  to  the  Leech  Lake  Dam,  and  a  small  extension  to  the  Winnebago- 
shish  Dam  was  also  begun. 

The  work  was  done  by  hired  labop  and  purchase  of  materials  in  open 
market. 

The  accumulated  reservoir  water  was  released  during  the  low- water 
season  of  1888  with  good  effect  and  to  the  benefit  of  steam-boat  naviga- 
tion on  more  than  2^  miles  of  river,  viz :  Between  Grand  Bapids  and 
Aitken,  165  miles,  and  from  St.  Paul  to  some  distance  below  the  con- 
fluence of  the  Mississippi  and  St.  Oroix  rivers.  The  benefit  of  the  reser- 
voir's volume  was  experienced  generally  upon  450  miles  length  of  rivpr. 
The  increase  in  channel  depth  at  St.  Paul,  due  to  the  reservoir  water, 
undoubtedly  averaged  1  foot  during  the  low-water  season  of  1888. 

During  the  past  spring,  and  to  the  close  of  June,  the  reservoirs  have 
maintained  a  boating  stage  upon  the  Mississippi  between  Grand  Bapids 
and  Aitken,  the  river  between  those  points  having  received  but  little 
rainfall. 

There  are  four  completed  reservoirs,  viz : 

At  Lake  Wlnnebagoshish,  completed  in  188;^'84. 
At  Leeoh  Lake,  completed  ia  1884. 
At  Pokegama  Falls,  completed  in  1884. 
At  Pine  Ki ver,  completed  in  1886. 

These  dams  and  their  appurtenances  must  be  guarded  and  maintained. 
The  annual  cost  of  guarding  and  maintenance  is  placed  at  $12,000. 

The  cost  of  a  reservoir  at  Sandy  Lake,  including  land  damages,  is 
estimated  at  (52,524.42.  This  estimate  is  for  dams  to  raise  the  level  of 
the  lake  7  feet  and  with  provision  to  admit  of  passing  steamers  by  lock- 
age from  the  Mississippi  to  the  lake  and  return.  Steamers  occasion- 
ally enter  the  lake,  and  it  is  presumed  that  they  should  not  be  barred 
out. 

The  three  reservoirs  above  Grand  Bapids  should  be  connected  by 
telephoi]fe.  The  cost  of  this  very  necessary  connection,  requiring  about 
80  miles  of  wire,  is  placed  .at  $5,000,  and  the  lowest  of  these  three, 
that  at  Pokegama  Falls,  should  be  connected  by  telegraph  with  Aitken, 
that  being  the  telegraph  station  nearest  to  Pokegama.  About  75  miles 
of  telegraph  line  will  be  required,  at  a  probable  average  cost,  including 
that  of  clearing  out  the  timber  to  a  sufiScient  distance  from  each  side 
of  the  line,  of  $100  per  mile,  or  for  75  miles,  $7,600.  The  cost  of  oper- 
ating and  maintaining  the  line  can  not  be  definitely  stated  in  advance, 
but  it  will  probably  not  be  far  from  $2,500  per  annum. 

The  balance  of  funds  available  July  1, 1889,  will  be  applied  to  care 
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of  the  completed  reservoirs,  to  making  some  extensions  and  repairs  to 
the  Winnibigoshish  Dam,  and  to  general  contingencies,  and  probably 
to  condemnation  of  lands  between  Pokegama  Falls  and  Blackberry 
Brook. 

Total  expended  npon  tliis  improvement,  inclnding  examinations  at 
proposed  dam-sites,  liydrological  observations,  land  damages,  amonnts 
set  aside  as  awards  to  Indians,  and  care  and  maintenance  of  the  works,  to 
the  close  of  the  fiscal  year  ending  June  30, 1889,  $611,473.53,  of  which 
$14,673.26  were  expended  daring  the  fiscal  year  ending  June  30, 1889. 

There  can  be  profitably  expended  daring  the  fiscal  year  ending  June 
30,  1891,  the  sum  of  $79,524.42  in  care  and  maintenance  of  the  com- 
pleted dams  and  dikes,  in  creating  a  reservoir  at  Sandy  Lake,  in  con- 
necting the  upper  reservoir  by  telephone  in  connecting  the  Pokegama 
Falls  reservoir  and  Aitken  by  telegraph,  and  in  operating  and  maintain- 
ing the  line. 

For  commerce  benefited  by  the  reservoirs  reference  must  be  made  to 
the  commercial  statistics  of  the  Mississippi  Kiver. 

For  valuable  assistance  in  work  upon,  and  management  of,  the  res- 
ervoirs, I  am  greatly  indebted  to  Mr.  Archibald  Johnson,  assistant 
engineer. 

ABSTRACT  OV  APPROPRIATIONS. 

By  act  approved  Jnne  14, 1880 $75,000.00 

By  act  approved  March  3, 1881 ; 150,000.00 

By  act  passsd  Anca8t  2, 1882 300,000.00 

By  act  approved  Jaly  5,  1884 60,000.00 

By  act  approved  Aagnst  5,  1886 37,500.00 

By  act  of  August  11,  1888 12,090.00 

Total 634,500.00 

Allotment  per  letter  from  office  Chief  of  Engineers,  November  9, 1881 ..  1, 572. 15 

Allotment  per  letter  from  office  Chief  of  Engineers,  January  20,  1882  ..  176.00 

Allotment  per  letter  from  office  Chief  of  Engineers,  May  11,  1888 8. 60 

Allotment  per  letter  from  office  Chief  of  Engineers,  January  18,  1888  ..  643. 85 

Awurds  to  Indians  for  damages  in  connection  with  the  bnlldiDK  of.Leech 
Lake  and  Lake  Winnibigoshish  dams,  letter  from  office  or  Chief  of 

Engineers,  August  7.  1885 15,996.90 

Allotted  and  expended  by  officer  in  charge  for  meteorological  observa- 
tions, borings,  examinations,  etc.,  at  proposed  dam-sites,  letter  from 
office  Chief  of  Engineers,  May  27,  1881 7,o00r00 


Expended  by  officer  in  ciiarge  in  connection  with  the  building  and 
-  operating  of  four  reservoir  dams  to  June  30. 1889,  including  outstand- 
ing Uabilities .' 585,576.03 


Total  allotted  and  expended  to  June  30, 1888^  including  outstand- 
ing liabilities 611,473.53 


ac 


Estimated  cost  of  the  system  (omitting  that  of  land,  etc.,  damages) 1, 809, 083. 50 

Amounts  appropriated '.      634,500.00 

Bemaining  to  be  appropriated 1,174,583.50 

Money  statement, 

July  1,  1888,  amount  available .' $25,699.73 

Amount  appropriated  by  act  of  August  11, 1888 12,000.00 

37, 699. 73 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive 

ofliabilities  outstanding  July  1,  1888 $12,318.35 

July  1, 1889,  outstanding liabiUties 2.354.91 

14, 673. 26 

July  1,  1889,  balance  available 23.026.47 

ENG  89 113 
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'  Amount  (estimated)  required  for  completion  of  existing  project $1, 174, 563. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

I     30,1891 79,254.48 

I  Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  18(}6  and  1867. 


BB  3. 


IMPROVEBIENT    OF    CHIPPEWA    RIVER,    INCLUDING   YELLOW    BANKS, 

WISCONSIN. 

The  plan  for  improvement  of  the .  Ohippewa  Biver  cousints  in  revet- 
ment of  caving  bends  and  constxaction  of  dams  and  jetties,  from  Eau 
Olaire  to  the  conflaence  of  the  stream  with  the  Mississippi  Bi ver,  a  dis- 
tance of  57  miles,  to  confine  the  low- water  volume  to  a  channel  of  nearly 
uniform  width  and  depth.  The  general  plan  for  improvement  was 
adopted  in  1877,  and  the  work  has  been  carried  on  in  accordance  with 
it,  varying,  however,  more  or  less,  as  to  location  and  extent  of  dams, 
jetties,  etc. 

The  object  of  protection  of  the  Yellow  Banks  is  to  prevent  erosion  of 
the  high  sand-blufEs  or  banks  bordering  the  Chippewa  Biver  at  a  num- 
ber of  points  below  Eau  Olaire^  and  to  thereby  relieve  the  channels  of 
that  river  and  of  the  Mississippi  below  the  junction  of  the  two  streams 
from  the  masses  of  sand  contributed  by  those  banks.  The  plan  for 
protection  consists  in  a  revetment  of  piling  and  fascines,  the  latter  to 
be  crowned  with  rock. 

The  examination  of  the  river  upon  whieh  the  plan  and  estimate  were 
based  was  made  in  1874.  The  report,  dated  January  30, 1875,  of  this 
examination,  is  printed  in  Part  I,  Appendix  to  the  Annual  Beport  of  the 
Ghief  of  Engineers,  pages  375-380.  In  that  report  the  estimate  of  cost  of 
improvement,  including  protecting  the  Yellow  Banks,  was  $139,^92.50. 

The  first  appropriation  for  improving  the  Chippewa  Biver  was  made 
in  1876,  and  the  first  for  protection  of  the  Yellow  Banks  was  made  iu 
1882.  These  were  regard^  as  separate  and  distinct  works  until  the  act 
of  Congress  of  August  11, 1888,  appropriated  for  the  improvement  of  the 
Chippewa  River,  including  Yellow  Banks  in  said  river,  Wisconsin,  con- 
tinuing improvement,  $10,000. 

The  estimate  for  channel  improvement  of  the  river,  as  revised  in  1887 
(see  Appendix  A  A  to  the  Annual  Beport  of  the  Chief  of  Engineers  for 
the  year  ending  June  30, 1887),  showed  that  $55,522.96  would  be  re- 
quired for  completing  the  work,  and  that  was  presented  in  that  report 
as  a  new  estimate,  bringing  the  cost  of  the  improvement,  including  all 
expenditures  since  the  year  1876,  up  to  $172,272.96.  This  estimate  was 
finally  revised  in  1888  (see  pages  1543-1544  of  Appendix  Z  to  the  An- 
nual Beport  for  1888),  making  it  $176,487.72. 

The  cost  of  protecting  the  Yellow  Banks,  as  revised  (see  Appendix 
X  to  the  Annual  Beport  of  the  Chief  of  Engineers  for  1883),  was  placed 
at  $96,000. 

There  have  been  appropriated  for  the  Chippewa  Biver  improvement, 
in  all,  including  that  by  the  act  of  August  11, 1888,  $126,750;  and  for 
the  Yellow  Banks,  $30,000. 

If  we  consider  these  works  separately,  the  cost  of  completion  is  as  fol- 
lows: 

Chippewa  River  (channel  improvement) $49,737.72 

Yellow  Banks 66,000.00 

Considering  them  together,  in  accordance  with  the  terms  of  the  act 
of  Augqst  II,  1888,  the  cost  of  completing  the  improvement  of  the  Chip- 
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pewa  River,  Wisconsin,  including  protection  of  the  Yellow  Banks,  is 
$109,737.72. 

The  work  for  improvement  daring  the  pa-st  fiscal  year  has  cohsisted 
in  constrnction  of  a  long  wing-dam  at  Plum  Island  Flats,  and  in  exten- 
sions of  and  repairs  to  existing  works,  as  follows: 

TdbU  of  work  performed. 


Locality. 


Battle  IfdaDd  Dam . 


Wacouta  Island  Dam  — 

Dark  Slough  Dam  No.  2. . 
Dam  No.  1,  Plam  Island 

FUta. 
Plam  Island  Dam 


Five  Mile  Bluff  Dam  . . . 

West  jetty 

Eastjetty 

Flower  Pot  Island  Dam. 
Waaboek  Yellow  Bank . 


Total 


Nature  of  work. 


Repaired  weat-shore  oonneo- 
tion  and  protected  head  of 
Battle  Island. 

Bebuilt  west-shore  connec- 
tion and  extended  dam. 

New  work 

do 


Extended  dam  and  rebuilt 
east-shore  connection. 

Damlevel6«^  off.., 

Kepaired 

do 

do 

do 


Length  of 
new  work. 


Feet 


100 


96 

319 
1,305 

00 


1,880 


Length  of 

work 

repaired 

or  rebuilt. 


FeeL 


97 


34 


100 

300 
90 
90 
25 

264 


990 


Hateriala  used. 


Stone. 


(ht.ydt. 


200.3 

20L5 
1,54&6 

128.8 

149.8 
43.8 
92.4 
85.5 

554.7 


3.020.8 


Bruah. 


Cords. 
116 


101 

34 
864 

48 

5 


46 
16 
84 


1,314 


The  work  was  performed  by  hired  labor  and  purchase  of  materials 
in  open  market  as  being  most  economical  and  advantageous  to  the 
Government, 

'L'he  average  cost  of  brnsh  fascines  in  the  work  was  $2.G5  per  cord, 
and  of  stone,  $1.32  per  cubic  yard.  The  lowest  prices  ever  paid  for  con- 
tract work  on  this  improvement  were — 

For  brush  in  place  in  the  work,  $2.99  per  cord. 

For  stone  in  place  in  the  work,  $1.47  per  cubic  yard. 

The  showing  for  the  year  is  a  saving  of  34  cents  per  cord  of  brush  and  of 
16  cents  per  cubic  yard  of  rock  by  performing  the  work  by  hired  labor. 

Kumher  of  linear  feet  of  damSf  reveimentSf  and  protection  conairucted  and  kept  in  r^air, 

1877  {when  work  teas  begun)  to  1889. 


Description.  * 


£aat  jetty.  2, 110  linear  feet 

West  Jetty,  4,013  linear  feet 

Bhore  revetments..... 

Dam,  indnding  shore  protection  connections 

Dams,  including  shore  protection  connectiona 

Shore  protection 

Two  dams,  inclndlng  shoi-e  protection  connections. 
Dam,  including  shore  protection  connections 

Do 

Do 

Do 

Do 

Jetties,  including  shore  protection  connections 

I>aio,  including  shore  protection  connections 

Upper  dam,  including  shore  protection  connections. 

Ijower  dam,  shore  protection  only  completed 

I>am,  shore  protection  only  completed 

Dam  No.  1 

Protection 

Do 

Do s- 


Mouth  of  river 

do 

do 

Little  Missouri  Chute  . . . 

Flower  Pot  Bar 

Three  Mile  Prairie 

Dark  Slough 

Wacouta  Island 

Battle  Island 

Jack  Staff  Islanu 

Plumlaland 

Dead  Lake  Cut-off 

Durand 

Ean  Claire 

Five  Mfle  Bluff. 

do 

Twin  Islands 

Plum  Island  Flats 

Waubeek  Yellow  Bank.. 
Kumsfiy's  Yellow^ank. . 
Mary  Dean  Yellow  Bank 


Linear 
feet. 


•0,210 

694 
883 

2,470 

1«336 
673 
641 

1,282 
410 
585 
475 

1,200 

810 

925 

75 

75 

i.ao5 

2.060 

14,500 

1625 


•"  96  foet  of  this  i«  shore  connection. 

1 1,850  feet  completed ;  piles  driven  for  2,650  feet,  but  no  brash  or  stone  placed  between  them. 

1 139  feet  completed;  piles  driven  for  480  foot,  but  po  brush  or  stooe  plftoed  between  them. 
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The  system  of  wing-dams  projected  for  Plum  Island  Flats  mast  be 
completed,  and  improvements  are  required  at  other  places,  as  follows: 


Locality. 


Between  the  Jetties  at  the  month  of  the  river  and  npper^ 
end  of  Flower  Pot  Bar.  / 

At  Fire  KUe  Bluff  Bar 

Bar  at  Ella,  between  Plom  laland  and  foot  of  Dead  Lake 
Cat-off  Dam. 

Ban  Galle  bars 

Bear  Creek  bars 

DarkSloufth 

Yellow  Banks 


Hatnre  of  improYemeat. 


Shore  protection 

Dam 

Dam  and  shore  protection 
Dams 


do... 

do... 

do... 

Protection 


Lfaiear 
feet, 

approxi- 
mately. 


2.0M 
2,500 
1,600 


1.200 

1,000 

150 

18»000 


Expended  daring  the  flscal  year,  including  oatstanding  liabilities, 
$8,622.21. 

Total  expended  from  commencement  of  operations  in  1877  to  Jane  30, 
1889,  including  oatstanding  liabilities,  $154,334.93.  This  includes  labor, 
materials,  necessary  examinations,  repairs,  superintendence,  and  con- 
tingencies. 

Wherever  works  have  been  constructed  by  the  Government  for  the 
improvement  of  the  river  the  navigation  has  been  benefited,  a  low- water 
depth  of  3  to  4  feet  being  maintained,  where,  before  the  works  were 
undertaken,  the  depth  seldom  exceeded  18  inches.  The  work  for  im- 
provement has  been  principally  confined  to  the  extent  of  river  between 
the  mouth  and  Durand,  16|  miles,  and  to  the  vicinity  of  Eau  Olaire. 

The  jetties  at  the  mouth  of  the  river  have  been  of  incalculable  bene- 
fit to  raft  and  steam-boat  navigation  in  securing  a  stable  channel  of 
sufficient  depth  where,  before  improvement  commenced,  there  was  a 
broad  bar  intersected  by  shallow,  shifting  channels,  passable  with  great 
difficulty  at  times  of  low  water  by  rafts  and  steamers. 

The  injurious  effect  upon  the  channel  from  the  operation  of  private 
sluicing  dams  on  the  river  and  its  tributaries  has  been  noticed  in  pre- 
ceding reports. 

Since  the  branch  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
was  built,  in  1882,  from  Wabasha,  on  the  Mississippi  Biver,  to  Eau 
Claire,  the  branch  being  close  to  and  generally  parallel  with  the  Chip- 
pewa, the  freight  and  passenger  traffic  of  the  latter  has  declined.  The 
rafting  of  manufactured  lumber,  lath,  shingles,  and  pickets  varies  in 
different  years,  the  rafts  moving  down  the  Chippewa  and  between  the 
jetties  into  the  Mississippi.  In  1881  the  lumber  rafted  was  reported  as 
342,887,000  feet,  B.  M. ;  in  1885,  374,138,443  feet:  in  1886,  207,205,672 
feet;  in  1887, 186,826,521  feet,  and  in  1888, 161,309,512  feet.  The  saw- 
logs,  from  300,000,000  to  600,000,000  feet,  B.  M.,  which  are  annually  ran 
down  the  Chippewa,  are  made  up  into  rafts  at  Beef  and  West  Kewton 
sloughs  for  points  on  the  Mississippi  Eiver. 

The  reduction  in  the  cost  of  running  lumber  from  Eau  Claire  to  the 
Mississippi  Biver,  due  to  the  improvement  of  the  river  by  the  United 
States,  can  be  arrived  at  by  comparing  the  contract  rates  paid  by  the 
Daniel  Shaw  Lumber  Company.  In  1877,  the  year  when  the  improve- 
ment was  commenced,  they  paid  53^  cents  per  thousand  feet,  B.  M. ;  in 
1886  and  1887  they  contracted  for  37  cents. 

The  sum  of  $60,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1891,  in  constructing  and  completing  dams  and  revet- 
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ments  between  tbe  Delia  at  Eau  Claire  and  the  month  of  the  river  and 
in  protecting  the  Yellow  Banks. 

The  small  balance  of  fands,  $2,415.07,  remaining  at  the  close  of  the 
past  fiscal  year  will  be  applied  to  care  and  protection  of  the  existing 
works. 

Mr.  A.  O.  Powell,  assistant  engineer,  has  rendered  valnable  service 
in  connection  with  the  improvement  of  this  river. 

This  work  is  in  the  oolleotion  district  of  Milwankee,  Wis.  The  datiee  on  importe 
collected  for  the  year  ending  December  31, 1888,  amounted  to  |29l,492.63. 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  IMPROVING  CHIPPEWA  RIVXR,  INCLUDING 

YELLOW  BANKS,  WISCONSIN. 

By  act  approved — 

Angnst  14, 1876 $10,000 

Jane  8, 1878 10,000 

March  3,  1879 8,000 

Jane  14,  1880 10,000 

March  3, 1881 10,000 

By  act  passed  Angaet  2, 1882 65,000 

By  act  approved  July  5, 1884 16,000 

By  act  approved  Aagnst  5,  1886 18,750 

By  act pf  August  11, 1888 10,000 

Total 156,750 

Money  statement 

Jaly  1,  1888,  amount  available $1,037.28 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

11,037.28 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities outetanding  July  1,  1888 8,377.21 

Julyl,  1889,  outstanding  liabilities 245.00 

8.622.21 

July  1,  1889,  balance  available 2,415.07 

(Amount  (estimated)  required  for  completion  of  existing  project 115, 737. 72 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1891    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sectioils  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS 

The  following  shows  the  commerce  of  the  Chippewa  Biver,  Wisconsin,  in  1877,  be- 
ing the  year  following  the  firl^t  approxiriation  (August  14,  1876)  for  work  of  improve- 
ment: 

Lumber feet,  B.  M..  160,000,000 

Lath  and  pickets number..    30,000,000 

Shingles do 40,000,000 

The  number  of  steam-boats  plying  on  the  Chippewa  River  in  1877,  or  the  amount  of 
business  done  by  tbem,  can  not  be  stated  exactly.  It  is  said,  however,  that  the  busi- 
ness was  about  the  same  as  in  1881  and  1882.  The  latter  will  be  found  in.the  com- 
parative statement  following. 

PRESKNT  (1888)»COMMBRCE  OF  THE  CHIPPEWA  RIYEH. 

Lumber feet,  B.  M..  161,309,512 

Lath number..     50,544,370 

Shingles do....     86,342.900 

Pickets .' do...-       1,500,320 

Logs  (Beef  Slough) feet,  B.  M..  542,437,000 
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But  one  Hteam-ttoat  p1ie<l  regnlarly  on  tbe  river  daring  the  season  of  I8S8.  Tbi6 
boat,  the  I'liil.  Scki'vk'el,  ran  from  tbe  month  to  Dnnnville,  about  half  waj  between 
tb«  mouth  and  Eau  Claire,  to  assist  tbe  Knapp,  Stout  db  Company's  rafts  in  floating 
down  the  river.  Her  passengers  and  freight  were  confined  almost  entirely  to  the 
company's  rafting  business. 

Comparative  Btaiement  of  lumber^  logt,  etc.^  for  eight  yewre. 


Year. 

Lumber. 

Lath. 

SbiDgles. 

Pickets. 

Beef  Slouch 
lege. 

1888 

Feet^B^M. 

161,300,512 
186, 826. 521 
207, 205, 672 
374.138,448 
298. 344, 591 
260. 094,  203 
375,000.000 
842,887,000 

Number. 

60,544,370 

64,726.580 

77.729,680 

95,992,900 

88,905,520 

82,643,500 

66^000,000 

64,787,600 

Number. 

86,342,900 
130,616,200 
158, 645.  750 
196. 880. 390 
160,133,000 
120,764,000 
160,000,000 
121,437,000 

Nuwher. 
1,500,320 
8,023,235 
1,994,840 

76,000,000 
1, 840, 278 
1,497,948 
2,200.000 
1,880,900 

Peet^B.M. 
642. 437.  OOO 

1KH7 

404, 30!,  650 
465,000,000 

1/86 

18H5 

600,000,000 
634. 674. 176 

1H8( 

18K3 

450.000.000 

18H*i 

850.000,000 
300,000,000 

1881 

Comparative  statement  of  freight  and  paatengere  for  eight  yeare. 


Year. 


1P88 
1887 
1886 
18^5 


Steam, 
boata. 

Freight 
carried. 

Paaaen- 
gera. 

No. 
I 
1 

1 
1 

Poundt. 

No. 

600,000 

1,400 
4,700 

4,728 

690,000 

Year. 


1884 
1883 
1882 
1881 


Steam- 
boats. 

Frpight 
carried. 

No. 

2 

3 

'  3 

3 

Poimde. 

1.500,000 

3.184,000 

2,640.000 

8,932.000 

Paaaen- 
jCera. 


No. 

5,500 

4.000 

10.490 

16,968 


B  B4« 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

The  original  project  for  the  improvement  of  this  river,  adopted  in 
1S78,  was  based  upon  the  results  of  a  survey  made  in  1874,  when  the 
St.  Croix  was  at  a  high  stage  of  water  and  but  comparatively  few  bars, 
etc.,  to  be  seen,  contemplated  the  removal  of  snags,  bowlders,  wrecks, 
leaning  trees,  and  sand-bars  between  Taylor's  Falls  and  Prescott,  and 
contraction  of  the  low-water  channel  between  Taylor's  Falls  and  Still- 
water into  one  of  nearly  uniform  width  by  means  of  brush  and  stone 
jetties  and  dams  of  the  same  material  to  close  island  chutes  and  second- 
ary channels.    Estimated  cost,  $21,758. 

The  present  project,  adopted  in  1880  and  modified  in  1882,  is  based  upon 
the  results  of  a  low- water  survey  made  in  1879,  the  resulting  estimate 
of  cost  (see  page  1444,  Appendix  X,  Annual  Report,  1883)  being  $83,450. 
This  provided  for  removal  of  obstructions,  as  did  the  original  plan,  ex- 
cepting that  it  considered  more  work  for  the  approaches  to  the  ^^  canal^ 
between  Four-Mile  Island  and  the  foot  of  the  St.  Croix  Boom  than  did 
the  orignal  plan. 

The  first  appropriation  for  the  improvement  of  the  St.  Croix  was 
$10,000,  made  by  act  of  Congress  approved  June  18, 1878. 

At  that  date  the  channel,  above  Stillwater  especially,  was  encumbered 
by  sunken  cribs,  wrecks,  snags,  and  old  boom-piers,  and  the  bends  by 
leaning  trees.  The  low- water  channel  had  in  many  places  but  2  feet  of 
depth,  and  steamers  and  barges  made  their  way  as  best  they  could 
amongst  the  obstructions.  At  times  it  was  impossible  for  them  to  get 
over  the  shoal  places. 
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Under  this  appropriation  some  of  the  worst  obstructions  were  removed 
between  Taylor's  Falls  and  Stillwater. 

Another  appropriation  of  $8,000,  by  act  approved  March  3, 18  79,  was  ex- 
pended in  the  same  manner,  and  in  addition  the  stream  was  thoroughly 
surveyed  from  Taylor's  Falls  to  Prescott,  the  results  of  which  were  re- 
ported January  26, 1880.  (See  pages  1661, 1667,  Appendix  TJ,  Annual 
EepoEt  of  the  Chief  of  Engineers,  1880.) 

Upon  the  results  and  maps  of  this  survey  is  based  the  present  plan 
of  improvement. 

The  work  performed  in  1878-79  lessened  the  difficulties  to  naviga- 
tion within  the  limits  worked  over. 

Under  the  appropriation  of  $10,000,  by  act  approved  June  14, 1880, 
work  began  under  the  present  project,  which  consists  in  the  construction 
of  dams  and  jetties  to  confine  the  low- water  volume  to  a  practicable 
channel,  and  in  removal  of  snags,  bowlders,  cribs,  and  other  obstructions 
from  the  channels  between  Taylor's  Falls  and  Prescott. 

The  work  during  the  past  fiscal  year,  following  the  appropriation  of 
$10,000  by  the  act  of  August  11, 1888,  consisted  in  removal  of  snags  and 
sunken  logs  and  other  obstructions  from  the  channels,  and  of  leaning 
trees  from  bends  of  the  river,  between  Taylor's  Falls  and  the  mouth  of 
the  river }  in  construction  of  a  timber  and  pile  wing-dam  on  the  right 
bank  at  the  lower  end  of  Hudson  Bar,  and  in  dredging  a  channel  190 
feet  wide  and  700.  feet  long  at  the  same  point ;  also,  in  leveling  off,  and 
extending  215  feet,  the  wing-dam  at  Catfish  Bar. 


TOTAL  OP  WOEK  BONE  DURING  THB  FISCAL  YEAR. 

Removed  from  channels  and  bends. 

Drift  piles number..  2 

Logjam  broken do 1 

Pilea do....  8 

Lo^ do....  459 

Snags •. .....do 138 

Stamiw do 61 

Overhanging  trees do 125 

Sanken  crib do 1 

Bowlders cnbic  yards..  3 

Pior-logs namber.l  29 

Linear  feet  of  wing-dam  bnilt  at  Hudson  Bar 500 

Linear  feet  of  wing-dam  bail t  at  Catfish  Bar *. 215 

Total  linear  feet  of  wing-dams  built , 715 

MATERIALS  USED  IN  THB  WORK. 

Round  piles  driven 104 

G  by  12  inch  sheet-piles  driven 501 

Feet,  B.  M.,  of  caps  and  wale  pieces 8,600 

Cubic  yards  of  rock 1 719^ 

Cords  of  btush 178 

The  work  was  done  by  hired  labor  and  purchase  of  materials,  ex- 
cepting 13,782.65  cubic  yards  of  dredging  at  Hudson  Bar,  which  was 
done  under  agreement,  at  an  average  price  of  21.6  cents  per  cubic  yard, 
a  price  that  was  very  reasonable,  considering  the  fact  that  the  dredg- 
ing machine  had  to  be  towed  a  long  distance  to  the  work. 

Total  expended  during  the  fiscal  year  ending  Jun,e  30, 1889,  includ- 
ing outstanding  liabilities,  $9,734.43. 
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TOTAL  OF  WORK  DONS  UKBKR  PRXfiKNT  PBOJBCT. 

SnmgB  removed number..  1,171 

Leaning  trees  removed do 339 

Stamps  removed do 603 

Pilee  removed ,. do 16 

Cribs  or  piers  removed do 8 

Wrecks  removed do 2 

Logs  removed ; .• do 592 

Clav  ftnd  gravel  removed  above  Stillwater cubic  yards. .  146 

Bowlders  removed do....  72.5 

Shore  protection  and  revetment  bnilt  of  brush  and  stone linear  feet . .  4, 132 

Dams  and  Jetties  built  of  brush  and  stone do....  9,388 

Training- walls  at  Hudson,  built  of  piles,  timber,  brush,  and  stone . .  do . . . .  2, 966 

Dredging  at  Hudson cubic  yards..  22,476.66 

Dredging  at  Catfish  Bar,  approximate do 14,000 

Pier-lo^  removed number..  29 

Drift-piles  removed do 2 

Log-jam  broken  •••.. do....  1 

Total  expended  under  the  present  project  to  June  90, 1889,  including  outstanding 
liabilities,  $74,096.75. 

TOTAI.  OV  WORK  DOM  UNDKB  ORIGINAL  AlO)  PBKSBKT  PROJECTS. 

Snags  removed number..  4,063 

Leaning  trees  removed do....  6,344 

Stumps  removed do 2,722 

Piles  removed ^ «, do....  32 

Cribs  or  piers  removed do....  44 

Wrecks  removed do 3 

Logs  removed do 660 

Clay  and  gravel  removed  above  Stillwater cubic  yards . .  146 

Bowlders  removed do 636.5 

Shore  protection  and  revetment  built  of  brush  and  stone linear  feet . .  6, 332 

Dams  and  jetties  built  of  brush  and  stone do....  9,'^8S 

Training- walls  at  Hudson,  built  of  piles,  timber,  brush,  and  stone . .  do 2, 965 

Dredging  at  Hudson cubic  yards..  22,476.^ 

Dredging  at  Cattish  Bar,  approximate do 14,000 

Pierlo^s  removed number..  29 

Drift-piles  removed do 2 

Log-jams  broken do 1 

Total  expended  under  original  and  present  projects,  to  Jane  30, 1889, 
iuclnding  outstanding  liabilities,  $92,096.75. 

Ail  of  the  work  (dredging  in  1880  excepted)  has  been  done  by  hired 
labor  and  purchase  of  materials. 

The  result  of  the  work  to  date  is  a  least  depth  upon  the  bars  above 
Stillwater,  where  improvements  have  been  made,  of  3  feet  at  low  water, 
and  below  Stillwater  of  4  to  5  feet.  Generally  it  may  be  said  of  the 
work  that  at  many  points  navigation  has  been  rendered  permanent 
where  formerly  it  was  uncertain,  and  that  in  other  places  it  has  been 
made  practicable  where  before  improvement  it  was  impossible.  There 
are  some  bars  yet  that  require  improvement  above  Stillwater,  and  some 
of  the  existing  works  need  small  repairs.  The  Hudson  dams  should 
be  extended,  and  the  channels  at  this  point  and  Catfish  Bar  should 
receive  additional  dredging,  and  a  short  dam  of  brash  and  stone  should 
be  built  at  the  latter  place  to  jut  out  about  150  feet  from  shore. 

Bepairs  to  works  are  always  necessary,  more  or  less,  the  cost  of  the 
same  being  in  inverse  ratio  to  the  sams  appropriated  from  time  to  time 
to  carry  them  on,  and  directly  as  the  length  of  time  covered  by  the 
appropriations.  Unfinished  work  is  almost  always  more  expensive  to 
keep  in  shape  than  is  finished  work. 

The  cost  of  repairing  existing  works,  and  of  the  needed  improvement 
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at  baxs  and  crossings  from  Taylor's  Falls  to  the  mouth  of  the  riveri  in- 
clading  removal  of  snags,  piling,  old  cribs,  wrecks,  logs,  trees,  etc.,  will 
not  be  less  than  $15,000. 

The  cost  of  extending  the  dams  at  Hudson  Bar,  and  of  constracting 
wing-dams  on  the  right  bank  of  the  channel  at  that  point,  a  total  of 
3,000  linear  feet,  at  about  $4  per  foot,  is  placed  at  $12,000.  To  this 
should  be  added  30,000  cubic  yards  of  dredging  at  the  Hudson  Bar,  at 
a  probable  cost  of  22  cents  per  cubic  yard,  $6,600.  The  cost  of  the  pro* 
posed  short  dam  on  the  Wisconsin  side  at  Catfish  Bar,  150  linear  feet, 
at  $4  per  foot,  will  be  $600.  In  all,  $34,200  for  completing  the  improve- 
ment, and  this  can  be  profitably  expended  on  the  works  named  during 
the  fiscal  year  ending  Jane  30, 1891. 

This  revision  adds  $25,250  to  the  estimate  of  1882. 

As  showing  the  amount  of  commerce  benefited  ahd  to  be  benefited  by 
the  improvement,  reference  is  made  to  the  accompanying  statistics  of  the 
St.  Croix  Biver. 

The  largest  steamers  plying  the  Mississippi  Biver  between  St. 
Paul  and  St.  Louis  ascend  the  St.  Croix  to  Stillwater,  the  head  of  an 
immense  steam-boat  and  lumber-rafting  business,  which  is  dependent 
upon  these  improved  channels.  Smaller  steamers  run  between  Still- 
water and  Taylor's  Falls,  carrying  passengers,  agricultural  implements, 
grain,  etc.  From  forty  to  sixty  raft-boats  navigate  the  stream  below 
Stillwater. 

From  150,000,000  to  200,000,000  feet,  B.  M.,  of  logs  are,  it  is  estimated, 
annually  towed  down  the  St.  Croix  Biver  to  points  on  the  Mississippi 
Biver,  to  be  converted  into  lumber,  while  immense  rafts  of  manufact- 
ured lumber  are  annually  towed  down  the  stream  and  into  the  Missis- 
sippi. 

The  advantages  and  benefits  to  the  people  of  the  lower  St.  Croix 
Valley,  dae  to  the  improvements  already  efTected,  are  evident  from  the 
lowering  of  freight  rates,  which,  it  is  stated,  have  been  reduced  at  least 
50  per  cent,  since  the  improvement  of  the  stream  commenced.  On 
wheat  alone  the  saving  in  freight  is  said  to  have  been  copsiderable. 

Portions  of  the  river-bed  between  Stillwater  and  Taylor's  Falls  are 
obstructed  at  times  by  log-booms,  which  have  been  noticed  in  previous 
reports. 

To  Assistant  Engineer  A.  O.  Powell  and  Capt.  O.  F.  Knapp,  over- 
seer, I  am  indebted  for  valuable  services  in  connection  with  the  work 
of  improvement  during  the  fiscal  year. 

This  work  is  in  the  collection  district  of  Minnesota,  of  which  8t.  Paul  is  the  ^ort 
of  entry  and  St.  Vincent  a  snbport.  Collections  for  year  ending  December  31,  18b8, 
|206,24ti.96 ;  domestic  exports  for  same  period,  |976,139. 

ABSTRACT  OF  APPROPRIATIONS  MADE  FOR  IMPROVING  ST.   CROIX  RIVER,  WISCONSIN 

AND  MINNESOTA. 

By  act  approved  June  18,  187?? *|10,000 

By  act  approved  March  3,  1879 ^ •8,000 

By  act  approved  Jane  14,  1H80 10,000 

By  act  approve<l  March  3,  1881 1.  8,000 

By  act  passed  Augusts,  1882 30,000 

By  act  approved  July  5,  lt84 .• 9,000 

By  act  approved  August  5,  188G  ./. 7, GOO 

By  act  of  August  11,  18^8 10,000 

Total 92,500 

'Appropriated  bcfcrc  adoption  of  present  project. 
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Money  statement 

July  1, 1888,  amonnt  available $137.68 

Anioant  appropriated  by  act  of  August  11,  1888 10,000.00 

10, 137. 68 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 1 $9,692.11 

July  1,  1889,  outsUnding  liabilities ^ 42.32 

9,734.43 

July  1,  1889,  balance  available 403.25 

r  Amount  (estimated)  required  for  completion  of  existing  project 34, 200. 00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  34, 200. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMEBCIAL  STATISTICS. 


Comparative  tiaiemeni  of  tteam-loats  and  hargea,  firHght,  pa»9engers,  towing,  rafting,  log$, 
lumbfTf  eto.,  vlan^faetured  on  tkeSL  Croix  ICiverf  Wiaoonain  and  Minnesota,  for  a  period 
of  eleven  years,  1878-1888. 


8TBAM-BOATS  AND  BARGES. 

Tear. 

In  flight 

and  passenger 

bnainess. 

In  towing 

and  rafting 

boainesa. 

Tear. 

In  freight 

and  passenger 

business. 

In  towing 

and  rafting 

bnainesa. 

Steam* 
boato. 

Bazges. 

Steam- 
boats. 

Barges. 

Steam, 
boata. 

Barges. 

Steam- 
boats. 

Barges. 

Ig78*  

3 
3 
3 
2 
8 
3 

8 
12 
29 
40 
77 
51 

1884 

8 
4 

6 
3 

1 

25 
33 
88 
40 
3 

80 
50 
49 
68 

62 

187d 

1885 

1880 

1886 

J881 

1887 

1888t  

J882 

•  24 

26 

1883 

*  Amount  of  commerce  and  navigation  when  work  of  improvement  began, 
t  Amount  of  commerce  and  navigation  at  present  time. 

FREIGHT,  PASSENGERS,  AND  LOGS. 


Year. 


1878a 
1879.. 
1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1885.. 
1886.. 
1887.. 
1888fc 


Freight  car- 

riedf  to  in> 

einde  mer- 

chandi8e,lam 

ber,  wood, 

etc. 


Pounds. 

82,000,000 

47,786,996 

(b) 
£35,000,000 
d60,000,000 
063,000,000 
/80, 000, 000 
^,000,000 
A180, 000, 000 
<57,009,320 
;10,108,000 


Passengers 
carried. 


Kumber. 
15,000 

9,244 
(b) 

11.016 
10, 300 

2,800 

4,000 
10, 647 
12,756 

9,872 


Logs  towed 

ont  of  St. 

Croix  River 

(estimated). 


70,000,000 
117,000,000 
200,000,000 
185.000,000 
130, 000, 000 
108, 000, 000 
175,000,000 
150,000,000 
115,700,000 
17i),000,000 
136,000,000 


Logs  passed 

throQgh  St. 

Croix    Boom. 


Feet, 

IW, 
202, 
207, 
233, 
276, 
270, 
275, 
231, 
193, 
300, 
364, 


B.Ji, 

000,000 

000,000 

100.000 

000.000 

000,000 

000,000 

000,000 

000,000 

500,000 

000,000 

803,410 


a  Amount  df  commerce  and  navigation  when  work  of  improvement  began. 
b  Estimated  same  as  1870. 
e  About  18,000,000  ponnds  lumber  and  wood. 
d  Abont  48,000. 0(0  i>ound8  lumber  and  wood. 
€  About  53,000,000  pounds  lumber  and  wood. 
/  About  70,000,000  ponnds  lumber  and  wood. 
a  Abont  73,000,000  pounds  lumber  and  woodJ 
A  Abont  85,000.000  ponnds  lumber  and  wood, 
i  About  56,000.000  pounds  lumber  and  wood. 
j  Lumber  and  wood  only. 

k  Amount  of  commerce  and  navigation  at  present  time,  18S8.    On  account  of  log-Jams  above  Still- 
water there  was  during  season  of  1888  practically  no  navigation  above  that  point. 
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LUMBER,  ETC.,  MANUFACTURED  AND  RATTED. 


Tear. 

1 

Manafactorod. 

Rafted. 

• 

Lumber. 

Shingles. 

Laths. 

Pickets. 

Lnmber. 

Shingles. 

TAths. 

Pickets. 

1879 

Feet,  B.  M. 

83,  V27. 820 

Number. 

40*238.000 

Number. 
27.  too,  000 
37,845,000 
40,000,000 
32,000.000 
45,000,000 
25,000.000 
30,000,000 
600,000 
32,000,000 
42,383,ft50 

Number. 

Feet^B.M. 

Number. 

Number, 

No, 

1880 

132,475,078-  54,05'i,500 
135,000,000,  70,000,000 
116,000,000;  62,000,000 
107,000,000  80.000,000 
125. 000. 000.  26, 000, 000 
200,000,000'  65,000,000 
76,000,000     1,400.000 
150.000.000'  .^S.  000. 000 

1681 

362,000 

200,000,000 

615,000 

615,000 

11,000,000 

'"'i,'o6o,'ooo 

575, 774 

1  1R82  

1  1883  

1884 

1885 

1888 

1887 

'i6o,'ooo.'ooo 

114,610,966 

1888 

170, 807, 541 

70,845,250 

40,070,600 

28,651,800 

670,820 

BBS. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

An  examinatiou  of  this  stream  was  made  by  Maj.  G.  E.  Warren,  Corps 
of  Engineers,  in  1866,  under  authorization  of  section  4  of  the  act  of 
Congress  approved  June  23, 1866.  M%jor  Warren's  first  or  preliminary 
report  of  this  survey  was  rendered  January  21, 1867^  and  printed  as  a 
part  of  Senate  Ex.  Doc.  No.  58,  Thirty-ninth  Congress^  second  session. 

The  estimates  of  cost  of  improvement,  based  upon  results  of  this  ex- 
amination and  survey,  are  given  in  the  Report  of  the  Chief  of  Engineers 
for  the  year  ending  Jun^  30, 1867.  Two  plans  are  considered,  viz,  one 
to  improve  the  navigation  of  the  river  from  the  Yellow  Medicine  to  the 
mouth  of  the  Minnesota  by  means  of  locks  and  dams,  so  as  to  secure  4 
feet  of  water,  at  a  cost  of  (775,500,  and  another  to  secure  2  to  3  feet 
of  water,  by  removal  of  snags  and  bowlders  throughout  this  stretch  of 
river,  in  addition  to  the  construction  of  a  lock  and  dam  at  Little  Falls, 
and  the  operation  of  a  scraper  and  dredge-boat,  at  a  cost  of  $117,000. 

The  river  and  h«irbor  act  of  Congress  approved  Man^h  2,  1867,  ap- 
propriated 937,500  for  removing  snags  and  bowlders  throughout  the 
Minnesota  lliver,  thus  sanctioning  the  second  plan. 

The  river  and  harbor  acts  of  Congress  approved  June  11, 1870,  and 
March  3, 1871,  each  appropriated  $10,000  for  continuing  the  improve- 
ment. 

The  second  section  of  the  river  and  harbor  act  of  Congress  approved 
June  10,  1872,  provided  for  the  survey  of  the  Minnesota  River  above 
the  mouth  of  the  Yellow  Medicine,  which  survey  was  made  during  the 
same  year,  the  report  i)ertaining  to  which  is  printed  in  the  Report  of 
the  Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1873.  The 
removal  of  obstructions,  principally  bowlders,  was  recommended. 

The  same  act  fapproved  June  10, 1872)  appropriated  $10,000  for  the 
improvement  of  tne  stream,  which  sum  was  expended  in  the  removal  of 
bowlders,  overhanging  trees,  etc. 

By  act  approved  March  3, 1873,  there  was  appropriated — 

For  the  improvement  of  the  Minnesota  River,  Minnesota,  |10,000 :  Provided,  That 
one-half  of  said  snm  shall  be  expended  between  the  month  of  the  Yellow  Medicine 
and  Minnesota  Fsdls,  on  said  river. 

This  appropriation  was  Applied  to  the  removal  of  rocky  ledges, 
bowlders,  snags,  and  overhanging  trees.  The  total  of  appropriations 
to  March  3, 1873,  inclusive,  was  $77,500. 
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By  act  of  Congress  approved  June  23^  1874,  an  appropriation  of 
$10yOOO  was  made  ^^  for  the  survey  or  improvement  of  the  Minnesota 
Biver."  A  survey  was  made  from  the  month  of  the  river  to  South 
Bend,  a  distance  of  116.4  miles,  to  determine  the  practicability  of  im- 
proving the  navigation  by  means  of  canals,  locks,  and  dams.  The  re- 
sults of  this  survey  proved  the  possibility  of  lock  and  dam  navigation 
for  the  distance  passed  over,  the  estimated  cost  of  improvement,  as 
stated  in  the  report  of  the  survey  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  the  fiscal  year  ending  June  30, 1875,  being,  for 
five  locks  and  dams  and  removal  of  snags,  etc,  t733,8G8.63,  the  cost  of 
removing  snags,  etc.,  being  therein  pla^d  at  $34,585.10,  including  con- 
tingencies. Following  this  report  Congress  made  three  appropriations, 
of  $10,000  each,  by  acts  approved  March  3, 1875,  August  14, 1876,  and 
June  18. 1878,  which  sums  were  applied  to  clearing  the  river  of  obstruc- 
tions below  South  Bend. 

The  object  of  all  the  work  for  improvement  was  to  facilitate  naviga- 
tion by  steamers.  Before  afty  work  of  improvement  was  undertaken, 
the  river  was  almost  impassable  at  low  water  for  boats.  The  removal 
of  obstructions  cleared  the  way  over  long  stretches  of  the  river  be- 
tween Minnesota  FaUs  and  a  point  about  30  miles  below  Henderson. 
Little  or  no  use,  however,  was  made  of  the  improved  channels,  there 
being  no  steam-boat  navigation  of  the  river  worth  reporting.  The  rap- 
idly-caving banks  of  that  river  add  snags  and  leaning  trees  to  the  chan- 
nel yearly,  so  that  channels  which  were  cleared  of  obstructions  ten  years 
ago  are  more  or  less  encumered  with  them  to-day. 

It  is  claimed  by  those  interested  in  the  Minnesota  Valley  that,  were 
the  improvements  extended  by  the  construction  of  locks  and  dams, 
steam-boats  and  barges  would  navigate  the  river  and  carry  much  of  the 
freight  that  now  depends  upon  rail  for  transportation. 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  au- 
thorized a  survey  of  the  Minnesota  Biver  with  a  view  to  its  improve- 
ment by  locks  and  dams.  The  survey,  extending  Ax)m  the  mouth  of 
the  river  to  Mankato,  was  made  during  the  season  of  1887,  and  a  report 
thereon,  with  maps,  rendered  January  16, 1888.  This  report,  printed 
in  Ex.  Doc.  ^o.  158,  House  of  Bepresentatives,  Fiftieth  Congress,  first 
session,  is  respectfully  referred  to  as  containing  the  most  reliable  sta- 
tistics of  the  present  and  prospective  commerce  of  the  Minnesota  Biver 
that  could  be  obtained. 

By  the  river  and  harbor  act  of  August  11, 1888,  Congress  appropri- 
ated for — 

ImproviDg  Minnesota  River,  Minneeota,  laclading  protecting  and  holding  the  banks 
opposite  the  boroach  of  Belle  Plaine,  so  as  to  preyent  the  riyer  from  catting  throngh 
the  narrow  neck  of  land  at  that  point  and  thereby  changing  its  channel  and  coarse, 
ten  thonsand  doUaro. 

This  is  the  first  appropriation  made  since  1878,  for  improvement  of 
the  Minnesota  Biver. 

An  examination  of  the  river  at  Belle  Plaine  and  also  from  Carver  to 
the  month  of  the  stream  was  made  in  September,  1888,  with  a  view  to 
obtaining  data  upon  which  to  base  a  project  for  the  advantageous  ex- 
penditure of  the  sum  appropriated  by  the  aot  of  August  11, 1888. 

The  examination  showed  that  there  had  not  been  any  marked  erosion 
of  the  bend  at  Belle  Plaine  for  several  yenrs  past ;  but  that  to  thoroughly 
protect  it  against  such  erosion  as  might  occur  from  floods  or  from 
changes  in  the  channels  of  the  river  above  the  bend  would  undoubt- 
edly cost  more  than  the  entire  sum  appropriated  for  the  river.  It  al^o 
showed  that  there  had  not  been  any  steam-boat  navigation  of  the  river 
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at  tbat  point  (an  occasional  trip  by  a  steam-boat  at  high  water  excepted) 
for  a  number  of  years. 

The  cost  of  an  adequate  open-channel  improvement  of  the  river  from 
its  mouth  to  Carver,  such  an  improvement  as  might  last  for  a  number 
of  years,  was  found  to  be  not  less  than  $52,000. 

The  appropriation  being  inadequate  for  thorough  work  at  either  Belle 
Plaine  or  the  extent  of  river  from  its  mouth  to  Carver,  and  still  less 
adequate  for  the  performance  of  work  if  divided  between  them,  it  was 
recommended  that  the  submitting  a  project  for  expenditure  of  the 
appropriation  be  delayed  until  the  further  wishes  of  Congress- might  be 
known,  or  until  some  definite  information  as  to  prospective  navigation 
might  be  obtained  upon  which  to  base  a  project  for  the  best  utilization 
of  the  appropriation. 

It  is  reported  that  during  the  navigation  season  of  1888  one  small 
steamer,  the  Ida  Campbellj  transported  between  St.  Paul  and  Shakopee, 
25.9  miles  above  the  mouth  of  the  Minnesota,  350  tons  of  hay  and 
1,500,000  brick,  and  that  there  is  now  one  steamer  engaged  in  trans- 
porting brick,  etc.,  between  the  same  points. 

Total  expended  under  the  project  following  the  survey  of  1874, 
$29,985.60. 

Total  expended  under  all  projects,  including  the  survey,  $117,485.60. 

Should  Congress  order  an  open  channel  improvement  below  Carver 
the  sum  of  $25,000,  in  addition  to  that  appropriated  in  1888,  could  be 
expended  during  the  fiscal  year  ending  June  30, 1891. 

This  work  is  in  the  collection  district  of  Minnesota,  in  which  8t.  Paul  is  the  port 
of  entry  and  St.  Vincent  a  snb-port  of  entry  and  deliyery.  The  total  revennes 
coUected  on  imports  in  the  district  for  the  calendar  year  ending  December  31,  1888, 
was  1206,248.96.  Yalne  of  domestic  exports  passing  out  through  and  from  the  district, 
•976,139. 

ABSTRACT  OF  APPROPRIATIONS  MADB  FOR  THE   IMPROVSMKNT   OF   THE    HIKKKSOTA 

RIVER. 

By  act  approved- 
March  3,  1867 $37,600 

July  11, 1870 10,000 

March  3, 1871 10,000 

June  10,  1872 10.000 

March  3, 1873 10,000 

Jnne23, 1874 •. *'10,000 

Maroh3, 1875 10,000 

August  14,  1876 10,000 

June  18, 1878 10,000 

By  act  of  August  11, 1888 10,000 

Total 127,500 

Money  atatment 

July  1,  1888,  amount  available,  including  that  for  outstanding  liabilities 

(*9) t|42.00 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

10, 042. 00 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  lia- 
bilities outstanding  July  1, 1888 $18.60 

July  1, 1889,  outstanding  liabilities • 9.00 

27.60 

Jnlyl,  1889,  balance  available 10,014.40 


*  Used  in  malsing  survey  of  river. 

tForty-two  dollars,  balanee  from  former  appropriations,  deposited  to  credit  of 
Tzeasurer  of  the  United  States  November  11, 18&. 
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{Amoont  (estimatod)  reaaired  for  completion  of  ezistiog  proiect l..|693,8G8.€& 
Amount  thftt  can  be  ntontabl^  expeoded  i  n  fiscal  year  end  ins  June  30, 1691    25, 000. 00 
Snlmutted  in  oomplianoe  with  reqairements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

There  are  no  statistics  to  report  other  than  already  giyen. 


BB6. 

mPBOVEMENT  OF  BED  BIVEB  OF  THE  NOBTH,  M114NES0TA  AND  DAKOTA. 

The  present,  which  is  also  the  originaly  project  for  the  improvement 
of  this  river  from  Breckenridge  to  the  northern  bonndary  line,  adopted 
in  1877  and  amended  as  to  estimate  of  cost  in  1883^  consists  in  the  re- 
moval of  snagSy  leaning  trees,  and  bowlders,  and  in  dredging  channels 
through  the  bars. 

Hie  estimated  cost  of  this  improvement,  omitting  the  item  of  im- 
provement of  Goose  BapidSy  as  based  npon  the  reports  of  1874, 1875, 
and  1877  (see  pages  730-732,  Beport  of  Chief  of  Engineers,  1878),  was 
$145,310.18,  which  estimate,  as  revised,  and  for  &e  reasons  stated 
in  Appendix  X  8  of  the  Annual  Beport  of  1883,  was  increased  to 
$179,310.18. 

The  river  and  harbor  act  of  Oongress  approved  August  5, 1886,  mak- 
ing the  money  theretofore  appropriated  for  locks  and  dams  at  Goose 
Bapids  available  for  dredging,  removal  of  snags  and  bowlders,  and 
construction  of  wing-dams,  necessarily  included  in  that  mode  of  im- 
provement Goose  Bapids,  wnich  were  originally  intended  to  be  improved 
by  means  of  locks.  For  this  reason,  as  well  as  for  others  given  in  the 
Annual  Beport  for  1887,  a  new  estimate  of  cost  of  completing  the  work 
became  necessary.  The  cost  was  placed  at  $79^598.37  (see  Appendix 
A  A  to  the  Annual  Beport  of  the  Ohief  of  Engineers  for  1887,  pages 
1714, 1715). 

But  one  dredge-boat  has  been  operated  during  the  year,  the  other, 
built  in  1879,  requiring  renewal*  of  the  hull  before  it  can  be  further  used 
on  the  work.  The  dredging,  in  1888,  was  confined  to  the  lower  half  of 
Goose  Bapids.  Upon  resumption  of  work,  this  year,  1889,  the  dredge 
worked  on  the  shoal  places  below  Grand  Forks. 

The  excavated  material  was  utilized,  as  in  former  years,  in  forming 
training-dams  to  confine  and  direct  the  water  at  low  stages,  and  also 
to  as  far  as  possible  leave  the  area  of  cross-sectiou  of  the  stream  after 
excavation  what  it  was  before  excavation,  and  also  so  placed  as  to  re-^ 
duce,  wherever  necessary,  the  velocity  of  the  stream.  In  general,  the . 
work  has  been  so  carried  on  that,  while  increasing  the  depths  at  cross- 
ings, the  pools  above  and  below  the  bars  have  not  been  lowered.  The 
materia],  a  tough,  leathery  clay,  is  not  liable  to  be  rapidly  washed 
away,  and  the  best  disposition  that  could  be  made  of  it  was  to  use  it 
for  dams.  To  raise  the  material  to  the  top  of  the  bank  through  heights 
of  35  to  45  feet  would  have  been  expensive  without  securing  much,  if 
any,  advantage,  as  floods  frequently  cover  the  banks  and  approaches 
to  the  river. 
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STTMMAILT  OF  WOBK  DONE  DURING  THB  TSAR  ENDING  JX7NE  30,   1689. 

Cabio  yaidsof  material  dredged ^ 40,767 

Length  of  wing  and  training-dams  bailt feet..  7,798 

Length  of  channel  cuts do...  6,625 

Total  of  milesof  river  worked  over ^ 28 

^e  resalt  of  the  year's  work  has  been  improved  ehaiiBels  on  the 
lower  half  of  Goose  Bapids  to  afford  depth  of  3  feet  at  ordinarily  low 
water,  and  channels  to  afford  a  depth  of  4  feet,  at  the  same  stage,  for 
62  miles  by  river  below  (north  of)  Grand  Forks. 

The  total  work  done  npon  this  stream  since  the  first  appropriation 
for  its  improvement  was  made  in  1876,  and  extending  from  Fort  Aber- 
crombie  to  a  point  62  miles  by  river  below  Grand  Forks,  a  total  river 
distance  of  290  miles,  is  as  follows : 

Number  of  cubic  yards  of  material  dredged 501,735 

Number  of  snags  removed 618 

Number  of  overhanging  trees  removed  ....  • 8,705 

Cubic  yards  of  bowlders  removed 382 

Number  of  stumps  removed 198 

Number  of  piles  removed 23 

Number  of  drift-piles  removed 8 

Barge  removed 1 

Total  linearfeetof  channel  excavated 88,797 

Total  linear  feet  of  wing  and  training  dams  constructed 127, 040 

Mr.  Bafhs  Davenport,  assistant  engineer  upon  this  improvement  for 
the  past  seven  seasons,  is  deserving  of  great  credit  for  faithfulness  and 
zeal  in  carrying  out  the  work  intrusted  to  him. 

All  the  work  for  improvement  of  this  stream  has  been  performed  by 
hired  labor. 

GENERAL  CONDITION  OF  THE  WOBK. 

The  3-foot  dredged  chauneisfrom  Moorhead  to  a  point  80  miles  north, 
averaging  60  feet  in  width  at  low  water,  and  the  4-foot  dredged  chan- 
nels from  Grand  Forks  to  a  point  62  miles  north  (distance  by  river), 
averaging  70  feet  in  width,  are  in  good  condition,  and  no  difficulty  is 
experienced  over  those  improved  portions  of  the  stream  by  boats  loaded 
for  those  depths  at  ordinarily  low  stage  of  water,  and  3  feet  can  be  car- 
ried over  the  improved  portions  of  the  rapids  and  of  the  river  between 
Frog  Point  and  Grand  Forks.  The  removal  of  snags  and  trees  between 
Moorhead  (opposite  Fargo)  and  Abercrombie  improved  that  portion  of 
the  stream  for  navigation  during  high  and  medium  stages  of  water. 

The  river  is  subject  to  land-slides,  several  of  which  have  occurred 
within  the  past  four  years  at  Goose  Sapids  and  near  Frog  Point.  These 
slides  can  never  be  anticipated,  form  obstructions  when  they  occur, 
and  have  to  be  removed  in  whole  or  in  part,  thereby  increasing  the 
amount  and  cost  of  the  improvement. 

Generally  since  the  first  bars  were  dredged  in  1879  the  carrying  of 
grain  in  barges  has  been  greatly  facilitated.  Before  the  dredging  com- 
menced in  1879  there  were  but  1^  feet  of  water  (ruling  depth)  upon 
bars  between  Moorhead  and  Goose  Bapids  aifd  2  feet  on  the  bars  below 
Grand  Forks  at  ordinarily  low  water,  and  before  the  removal  of  snags 
and  leaning  trees  between  Moorhead  and  Abercrombie  navigation  over 
this  i)ortion  of  the  stream  was  at  all  times  difficult. 

Remaining  to  he  done. — Excavation  of  bars  between  Breckenridge  and 
Fargo  and  from  a  point  10  miles  above  Goose  Bapids  to  the  middle  of 
the  latter;  ^  sm^U  amount  of  excavatiou  from  the  foot  of  the  rapids  to 
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a  point  62  miles  north  of  Grand  Forks :  dred^og  at  the  Pelican  Bars, 
115  miles  north  of  the  forks,  and.  removal  of  overhanging  trees,  snags, 
and  bowlders  at  a  namber  of  points ;  also  retouching  some  of  the  work 
between  Fargo  and  Goose  liapids. 

The  comparative  statement  of  freight  carried  during  the  calendar 
years  1871>-'S8,  appended,  shows  considerable  H actuation,  being  greatest 
in  1882  and  leastin  1887.  The  decrease  for  ISSG-'SSis  attributable  largely 
to  the  low  stage  of  water  and,  in  addition,  in  1888,  to  failure  of  the 
wheat  crop. 

Although  but  few  steamers  navigate  the  lied  lliver  at  present,  the 
fact  of  an  improved  river  being  available  for  an  unlimited  number  of 
steamers  and  barges  whenever  railroad  rates  become  insnpi>ortable  op- 
erates to  the  advantage  of  the  fanning  community. 

Expended  upon  this  improvement  during  the  iiscal  year  ending  June 
30, 1889,  including  outstanding  liabilities,  813,552.56. 
•  Expended  upon  the  improvement  from  commencement  of  work  in 
1877  to  June  30, 1889,  including  outstanding  liabilities,  $173,765.08. 

It  is  proposed  to  apply  the  balance  of  appropriation  remaining  in 
furtherance  of  the  present  project  of  improvement. 

The  sum  of  $40,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1891,  in  continuing  dredging  operations  and  in  removal 
of  obstructions  generally  between  Breckenridge  and  the  northern 
boundary  line. 

The  Red  Uiver  of  the  North,  from  its  source  to  the  internatioDal  boundary  lino,  is 
wholly  within  the  customs  district  of  Minnesota,  of  which  8t.  Paul  is  the  port,  of 
entry  and  St.  Vincent  a  subport.  Collections  for  year  endijig  December  31,  188t^, 
$206,248.96 ;  domestic  exports  for  same  period,  |976,139. 

ABSTRACT  OK  APPnOPRIATIONS  MADE    FOR  IHPROYI17G  BED    BIVBR  OF    THE  NORTH, 

MINNESOTA  AND  DAKOTA. 

By  act  approved- 
August  14,  »a7G 110,000.00 

Jnneia  1878 30,000.00 

March  3,  1879 25,000.00 

June  14,  18-0 20,003.00 

March  3, 1881 13,000.00 

By  act  passed  August  2,  1882 10,000.00 

By  act  approved  July  5,  1884 In,  000. 00 

Augusts,  1886 46,947.65 

By  act  of  August  11, 1888 20,000.00 

Total... 189,947,65 

Money  statement 

July  1, 1888,  amount  available $9,735.13 

Amount  appropriated  by  act  of  August  11,  1888 20,iKH).00 

29, 7:^.  13 
July  1.  1889,  amoant  expended  during  fiscal  year,  exclusive  of 

liabmtiea  outstanding  July  1,  1888 |11,679.42 

July  1,  1889,  outstanding  UabUities 1,873. 14 

13,552.50 

July  1, 18S9,  balance  available 16, 18*.».  l-u 

(Amount  (estimated)  required  for  completion  of  existing  project .'>9, 598. 37 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18  J I     40^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Cmnparal^  •iatemmit  offirMght  moved  ftjr  ateam-hoaU  an  the  Bed  Eioer  of  the  NiMrth,  Mim- 

nesota  and  Dakota,  for  ten  year*,  1879  to  1888. 

Pounds. 

1879 35,718,731 

1880 43,301,516 

1881 53,114,861 

1888 63)303,629 

1883 50,627,591 

1884 58,091,472 

1885 46,085,499 

1886 21,013,657 

1887 20,809,820 

1888 ,-..---..  24,279,270 


B  B  7. 

8UBVEY8  FOB  BESEBV0IR8  AT  THE  SOURCES  OP  THE  MISSISSIPPI, 
SAINT  CBOIX,  CHIPPEWA,  AND  WISCONSIN  BIVEBS. 

Nothing  was  done  under  this  head  daring  the  past  fiscal  year,  no 
ftmds  having  been  available  for  such  work.  For  account  in  detail  of 
these  sarveys  reference  is  made  to  pages  1,507  and  1,508,  Appendix  Y, 
Part  2,  Amiaal  Beport  of  the  Chief  of  Engineers,  1886. 

Money  statement, 

Amoant  (estimated)  required  for  completion  of  ezistlDg  project |50, 000 

« 

Submitted  in  compliance  with  requirements  of  sections  2  of  river   and 
harbor  acts  of  1866  and  1867. 


BBS. 
IMPROVEMENT  OF  YELLOWSTONE  BIVER,  MONTANA  AND  DAKOTA. 

The  present  approved  project  is  to  work  down  the  river  from  Glen- 
dive  in  order  to  repair  existing  dams  and  baild  new  wing-dams  and 
dams  to  close  island  chutes  where  necessary,  so  as  to  confine  the  water 
generally  to  one  channel,  and  thus  increase  the  depth  on  the  rapids 
and  shoal  places.  Also,  to  remove  rocks  and  bowlders  from  the  chan- 
nels. (See  Appendix  X  2  to  Annual  Beport  of  the  Chief  of  Engineers 
for  1887.) 

The  original  condition  of  the  navigable  channel  of  the  Yellowstone 
was  bad  and  unsafe,  due  to  the  existence  of  numerous  swifb  rapids,  to 
crooked  and  shallow  channel  at  low  water,  and  to  the  presence  of  rocks 
atid  loose  bowlders.  By  removing  the  latter  at  the  worst  places,  and 
by  confining  the  water  to  one  channel,  so  as  to  increase  the  depth  on 
the  rapids,  the  river  has  been  considerably  improved  for  purposes  of 
commerce.  Up  to  July  1, 1886,  $99,306.49  had  been  expended  upon 
the  improvement,  and  at  that  date  the  condition  of  the  improved  river 
was  much  better  than  at  present,  as  the  dams  have  received  no  repairs 
since  that  date  and  are  broken  in  many  places. 

For  reasons  given  in  Appendix  X  2  to  the  Annual  Beport  for  1887, 
by  my  predecessor  in  charge,  one  of.  them  being  the  inadequacy  of  the 
appropriation  of  1886  (the  last  appropriation)  to  perform  sufficient  work 
to.  justify  the  cost  of  extensive  repairs  and  of  new  outfit,  no  work  for 
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impFovement  has  been  nndeitaken  since  1885,  the  project  having  been 
suspended  in  order  that  the  whole  matter  might  be  reported  to  Con- 
gress. 
In  the  Appendix  to  the  Annaal  Beport  for  1887,  referred  to,  it  is  said: 

The  Yellow^stone,  for  a  swift,  snow-fed  riyer,  is  an  excellent  one  natoraUy,  and 
susceptible  of  radical  improvement  at  a  relatively  small  expense,  considering  its  dis- 
tance from  labor  and  supply  markets.  Though  not  at  present  navigated,  the  existence 
of  a  good  navigable  channel  will  always  be  a  cheek  on  high  railroad  taziffo  to  com- 
peting points  on  the  river. 

If  Congress  deems  this  a  sufficient  cause  for  the  continuation  of  the  improvement, 
$60,000  in  addition  to  the  present  available  balance  can  be  profitably  expended  during 
the  fiscal  year  ending  June  30, 1889. 

So  far  as  learned,  there  are  no  boats  engaged  in  navigating  this  rivers 
and  there  is  no  immediate  prospect  of  any  being  pnt  on  it. 

The  funds  that  were  available  when  the  AnnnsJ  Beport  for  1887  was 
written  having  been  rednced  in  consequence  of  necessary  repairs  to  the 
plant  in  the  latter  part  of  that  year,  and  from  subsequent  care  of  the 
plant  and  other  contingencies,  the  estimate  for  the  fiscal  year  ending 
June  30, 1891,  should  Congress  continue  the  improvement,  is  placed  at 
$65,000. 

fixpended  during  the  year  ending  June  30, 1889,  for  care  of  the  plant 
and  for  other  contingencies,  including  outstanding  liabilities,  $1,319.27. 

Total  expended  upon  this  improvement  to  June  30, 1889,  $106,808.29. 

ABSTRACT  OF  APPBOPRIATIONS. 

By  act  approved  March  3, 1879 1^6,000.00 

By  act  approved  June  14, 1880 15,000.00 

By  act  approved  March  3,  1881 20,000.00 

By  act  passed  August  2, 1882 20,000.00 

By  act  approved  July  5,  1884 -. •    20,000.00 

By  act  approved  August  5,  1886 18,750.00 

Total : 118,750.00 

Money  statement 

July  1,  1888,  amount  available $13,260.96 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 1,319.27 

Julyl,  1889,  balance  available 11,941.71 

{Amount  Testimated)  required  for  completion  of  existing  project 106, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891    65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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preliminaby  examination  for  ick-habbob  at  ob  near  bismarck, 

dakota,  on  the  upper  missouri  river. 

United  States  Engineer  Office, 

8t.  Paulj  Minn.j  December  17, 1888. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  for  ^4ce-harbor  at  or  near  Bismarck^  on  the  Upper 
Missouri  Biver,"  made  in  accordance  with  the  provisions  of  sections  13 
and  14  of  the  river  and  harbor  act  of  Congress  of  August  11, 1888. 

On  the  27th  of  October  last,  accompanied  by  Mr.  A.  O.  Powell,  as* 
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fliBtant  engineer,  I  proceeded  to  Bismarck  for  the  purpose  of  examining 
the  Missouri  River  in  the  vicinity  of  that  place,  and  also  with  a  view  to 
obtaining,  on  the  ground,  facts  bearing  upoii  the  necessity  6t  feasibility 
of  establishing  an  ice-harbor,  in  order  to  determine  whether  or  not  a  full 
survey  of  the  locality,  from  which  to  estimate  the  cost  of  such  harbor, 
should  be  recommended. 

We  reconnoitered  the  river  from  the  upper  end  of  Bock  Haven,  on  the 
right  bank,  about  5  miles  above  Bismarck,  to  the  lower  end  of  Sibley 
Island,  on  the  left  bank,  about  11^  miles  below  Bismarck,  without  find- 
ing any  location  offering  advantages  for  either  a  natural  or  artificial 
harbor.  Bock  Haven  excepted,  which  wUl  be  described  further  on. 

The  localities  named  and  the  river  generally,  for  about  20  miles  above 
and  below  Bismarck,  are  shown  on  the  accompanying  tracing,  which  is 
made  up  from  blue  prints  kindly  furnished  me  by  Lieutenant  Bingham, 
United  States  Corps  of  Engineers,  secretary  of  the  Missouri  Biver  Oom- 
mission,  and  who  states  that  the  sketches  are  from  reconnaissance  only. 
Sibley  Island  is  on  this  sketch-map  called  Assiniboine  Island. 

Bismarck  is  on  the  left  bank  of  the  Missouri,  and  distant  by  river 
about  as  follows : 

MllM. 

Fxom  Fort  Benton 816 

From  SioQX  City 655 

From  the  mon tn  of  the  river  (conflaence  with  the  Mississippi ) 1, 458 

From  theprinoipiil  steam-boat  landings  at  St.  Louis 1,480 

The  city  is  mostly  on  high  ground  or  bluffs,  bordered  by  an  immense 
stretch  of  bottom-lands,  which  are  submerged  at  floods,  and  over  which 
masses  of  ice  are  moved  more  or  less  during  the  spring  *'  break-ups.'' 
The  banks — ^those  of  the  bottom-lands  especially — are  generally  of  light, 
movable  material,  and  subject  to  heavy  scour  at  high  and  medium  stages 
of  the  river. 

Bock  Haven  is  bordered  by  steep  banks,  rising  15  to  20  feet  above 
low  watei*,  and  underlaid  by  rock  in  place,  which  renders  them  conpara- 
tively  stable.  This  locality  has  been  used  for  a  number  of  years  past 
as  a  winter  harbor  for  steam-boats. 

The  Northern  Pacific  Bailroad  crosses  the  Missouri  at  Bismarck,  on 
a  high  bridge  of  three  spans,  two  of  403|  feet  each  and  one  of  ^5  feet 
in  width,  measured  from  centers. 

At  the  time  of  our  examination  the  river  was  at  a  very  low  stage,  the 
widths  at  some  points  not  exceeding  550  feet.  The  sketch-map  here- 
with shows  the  river  at  a  much  higher  stage. 

The  greatest  danger  to  vessels  on  the  Missouri  Biver  arises,  accord- 
ing to  general  testimony,  from  the  breaking  up  of  the  ice  in  the  spring. 
At  such  times  the  ice  moves  in  great  masses,  more  or  less  broken  up, 
with  sufficient  power  to  carry  before  it  everything  of  artificial  construc- 
tion in  its  path,  unless  built  of  the  heaviest  and  most  solid  material. 
The  gorges  of  ice,  which  frequently  occur  where  the  river  narrows  or 
where  the  channel  is  obstructed  by  bars,  raise  the  surface  of  water  in  the 
reaches  above  them,  the  ponded-up  water  not  only  overflowing  bottom- 
lands, but  frequently  causing  immense  masses  of  ice  to  traverse  them. 
It  is  said  that  ice-gorges  not  unfrequeutly  raise  the  water-surface  25  to 
30  feet.  When  snch  gorges  give  wa^  suddenly  the  rush  of  water  and 
ice  is  most  destructive. 

It  is  the  general  testimony  of  such  Missouri  Biver  men  as  could  be 
communicated  with  on  the  subject  that  there  is  no  perfectly  safe  winter 
harbor  on  the  XJpi)er  Missouri  Biver  (Sioux  City  to  Fort  Benton),  but  that 
Bock  Haven  offers  the  greatest  security  of  any,  though  it  has  only 
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capacity  for  sheltering  Ave  to  eight  steam-boats.  The  reason  assigned 
by  Missouri  Biver  steam-boat  men  for  the  secarity  of  Bock  Haven  as  a 
winter  harbor,  is  that  its  bank  is  stable,  and  that  Uie  outline  of  the  river 
banks  at  and  just  above  Bock  Haven  resembles  an  hour-glass,  with  the 
neck  at  the  head  of  the  haven ;  that  ice-gorges  form  at  the  neck,  and, 
when  they  break,  the  released  ice  has  plenty  of  room  to  spread  in  the 
wide  part  below  without  crowding ;  moreover,  the  set  of  the  current 
during  high  stages  of  water  (the  ice  here  always  goes  out  on  a  rise  in 
the  river)  is  toward  the  left  bank,  whether  after  a  breaking  of  a  gorge 
above  or  whether  the  ice  is  running  freely ;  hence  boats  laid  up  at  Bo^ 
Haven  are  not  endangered  by  crowding  ice  or  by  ice  moving  down 
stream.  It  does  not  appear  that  moving  ice  has  traversed  Bock  Haven 
Prairie  in  sufficient  quantity  to  endanger  boats  from  that  side.  But 
one  steam-boat  has  been  sunk  at  Bock  Haven.  This  vessel — a  small 
ferry-boat,  the  Undine — was  lost,  as  her  owner,  Gapt.  W.  Braithwaite, 
informed  us,  solely  through  the  carelessness  of  the  men  in  diarge  of 
her. 

The  persons  at  Bismi^rck  engaged  in  the  navigation  of  the  river, 
from  whom  information  was  principally  sought,  were  Oapt  L  P.  Baker, 
general  superintendent  of  the  Benton  Transportation  Company's  line  of 
steamers,  and  Captain  Braithwaite.  To  these  must  be  added  Mr.  J. 
J.  Moog,  a  river-mate  of  experience. 

The  general  views  of  these  gentlemen  may  be  briefly  stated  as  fol- 
lows : 

Captain  Baker  urged  the  importance  of  the  establishment  by  the 
Government  of  an  ice-harbor,  which  could  be  used  by  steamers  of  dif- 
ferent lines  on  the  river,  ana  also  by  the  Government  fleet  of  boats. 
It  was  his  opinion  that,  although  but  four  or  flve  steamers  had  wintered 
in  the  vicinity  of  Bismarck  for  several  years  past,  sixteen  to  twenty 
steamers  would  make  use  of  such  a  harbor.  He  referred  to  the  fact  that 
owners  of  steam-boats  could  not  insure  against  damage  from  ice  break- 
ups in  the  Upper  Missouri  Biver.  He  also  said  that  two  steamers  of 
his  line,  laid  up  in  Bock  Haven,  were,  on  one  occasion,  seriously  threat- 
ened by  the  movement  of  ice.  It  was  his  opinion  that,  were  a  good  ice- 
harbor  established,  steam-boats  from  long  distances  would  seek  its  pro- 
tection. 

Captain  Braithwaite,  however,  emphatically  declared  that  he  con- 
sidered Bock  Haven  as  it  was  sufficient  for  a  winter  harbor  for  such 
boats  as  would  seek  it  for  a  number  of  years  to  come,  and  that,  in  fact, 
he  did  not  regard  any  artificial  harbor  in  that  vicinity  as  necessary  or 
as  practicable. 

Mr.  Moog's  opinion  was  essentially  the  same  as  Captain  Braith- 
waite's. 

All  agreed  that  Bock  Haven  did  not  afford  capacity  for  the  accom- 
modation of  more  than  five  or  six  steam-boats. 

Upon  my  return  to  St.  Paul  I  addressed  letters  to  Capts.  W.  H. 
Gould,  of  Yankton,  Dak.,  and  Joseph  Todd,  St  Louis,  Mo.,  practical 
navigators  of  the  Missouri  Biver,  asking  information  as  to  the  necessity 
of  the  ice-harbor  under  discussion,  and  whether,  if  there  were  a  safe 
and  capacious  harbor  at  or  near  Bismarck,  steam-boats  would  leave 
Omaha,  Sioux  City,  Yankton,  or  other  points  on  the  Missouri  in  time 
to  reach  that  harbor  for  the  winter.    (See  Appendix  a). 

Captain  Gould  wrote  in  answer  (see  Appendix  b)  that  he  thought 
Bock  Haven  the  most  secure  harbor  in  the  vicinity  of  Bismarck  for  the 
wintering  of  steam-boats,  and  that  it  would  accommodate  six  to  eight 
boats ;  also,  that  he  was  of  opinion  that  no  boats  would  go  up  the  liver 
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in  qaost  of  winter  harbors  from  that  section  (Yankton  and  its  vieinity), 
as  they  conld  be  pnlled  out  on  top  of  the  bank  mnch  cheaper  than  they 
eoold  be  taken  so  far. 

Capt.  John  Bart,  a  Missoori  Biver  navigator  whom  I  met  in  St. 
Paul,  appeared  to  hold  the  same  opinions  that  Gaptain  Baker  held. 

I  wrote  to  Captain  Baker  November  21,  and  again  November  30,  re- 
questing him  to  embody  in  a  letter  to  myself  his  views  regarding  the 
proposed  ice-harbor  (see  Appendices  e  and  d)j  and  received  in  answer 
a  letter  dated  December  4,  which  is  in  substance  a  reiteration  of  his 
views  as  expressed  last  October.  (See  Appendix  e.)  For  statistics,  he 
refers  me  to  certain  United  States  Engineer  reports. 

On  page  1362,  Part  2,  Appendix  Y  to  the  Annual  Report  of  the  Ohief 
of  Engineers,  1883,  Gaptain  Maguire  reports: 

In  1881  five  lines  of  steam-boats  made  their  headqoarters  at  Bismarck,  Dak.,  and 
twenty-one  boats  plied  between  that  town  and  points  on  the  Missoari  River,  maJcing, 
daring  the  season  of  navigation,  from  one  hundred  and  fifty  to  one  hundred  and 
serenty-five  trips.  These  boats  carried  into  Montana  27,560,000  pdnnds  of  priyate 
and  7,200^000  pounds  of  Government  freight,  making  a  total  of  34,760,000  pounds, 
valued  at  |5.214,000.  In  addition,  there  were  transported  1,300  passengers^  2,400  In- 
dians, 1,800  head  of  horses  and  cattle,  and  600  head  of  sheep.  The  exports,  as  far  as 
learned,  were  as  foUows:  23,000  buffalo  hides,  valued  at  $37,500;  180  tons  wool, 
valued  at  |90,000 ;  253,750  pounds  of  hides,  pelts,  etc.,  valued  at  about  $76,125,  and 
also  an  unestimated  quantity  of  furs  and  wolf-skins. 

In  1882  the  number  of  steam-boat  arrivfUs  at  Benton  was  forty,  the  number  of  deparl- 
nres  from  Bismarck  being  eighty-six,  and  the  number  of  arrivals  at  the  same  place 
being  eighty-five. 

The  total  shipment  of  freight  from  Bismarck  was  32,194,041  pounds,  of  an  approxi- 
mated value  of  $4,829,106.  Of  this  amount  5,100,000  pounds  was  Government  freight. 
There  were  3,500  passengers  and  1,200  troops  transported. 

On  page  1542^  Part  III,  Appendix  W  to  Annual  Beport,  1884,  detain 
(now  Major)  Quinn  reports : 

During  the  season  of  1883  there  was  transported  upon  the  river  under  my  charge 
23,595,144  pounds  of  freight  and  an  unknown  number  of  passengers.  A  large  per- 
oentage  of  this  freight  was  Government  goods  and  supplies. 

On  pages  1601  and  1602,  Part  2,  Appendix  X  to  the  Annual  Beport, 
1887,  appear  the  following  as  appendixes  to  the  report  of  Captaiu 
Sears: 

STATBUSNT  OF  BU8INBS8  TRANSAGTBD  OK  THB  lOSSOUBI  RIVBR  BBTWSBN  SIOUX 
CITT,  IOWA,  AMD  BI81CARCK,  DAKOTA,  AND  BBTWBBX  PORT  BBNTON,  MONTANA, 
AND  BISMARCK,  DAKOTA,  ld86. 

Above  Bi$marck, 

Trips  np,  23 : 

General  merchandise  carried,  5,750  tons 81,600.000 

Trips  down,  23 : 

Sacks  wool  (3,800),  1,064,000  ponods 234,080 

Hides,  peltries,  fnrs,  and  merchandise,  1,000,000  ponnds 5o!  000 

Grain,  600,000  pounds 0,000 

Passengers  carried 400 

JBelow  Biamarck, 

Trips,  20  s 

General  merchaDdise  carried,  5,000  tons pgf  000 

Passengers  carried 1*500 
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STATEBCKNT  OF  BUSINESS  TRAJ7SACTBD  ON  THIS  MISSOURI  RIVER  BETWEEN  SIOUX 
CITY,  IOWA,  AND  BISMARCK,  DAKOTA,  AND  BETWEEN  FORT  BENTON,  MONTANA, 
AND  BISMARCK,  DAKOTA,  TO  JULY  1,    18^. 


Above  Bianuirek. 
Trips  up,  25 : 

(jtoneral  merohAiidise  carried,  6,875  tons » 

Down-stream :  >|3. 300, 000 

Wool,  hides,  fars,  and  merchandise  2)20  tons 

Passengers  carried '  610 


>t2.300, 


BeUno  Bitmarek, 
Trips,  10: 

General  merchandise,  tons  carried,  1, 600 $144,000 

Passengers  carried 250 

[Note. — Much  of  the  np-river  tonnage  above  Bismarck  represents  railroad  mate- 
rial and  supplies  for  the  building  of  the  Manitoba  Railroad.  It  is  abnormal  in  quan- 
tity and  valne. — C.  B.  S.] 

It  appears,  by  oomparison  of  the  statistics,  that  the  number  of  ar- 
rivals aod  dei>artures  of  steam-boats  at  Bismarck  in  1882  was  171,  as 
against  43  in  1886. 

The  Northern  Pacific  Railroad  was  advanced  from  Bismarck  in  1879 
and  1880,  though  it  does  not  tonch  the  navigable  portion  of  the  Missouri 
Biver  after  leaving  that  place. 

The  St.  Paul,  Minneapolis  and  Manitoba  Railway  reached  Benton, 
the  present  head  of  steam-boat  navigation,  in  1887,  and  freight  of  cer- 
tain kinds  that  coutd  formerly  only  reach  Benton  by  water  can  now 
reach  that  point 'by  raiL 

Whether  any  decrease  in  river  shipments  to  or  from  Benton  that  may 
immediately  follow  the  completion  to  and  beyond  that  point  of  the  St. 
Paul;  Minneapolis  and  Manitoba  Railway  will  be  offset  by  the  opening 
to  settlement  of  the  Great  Sioux  Reservation,  or  by  the  facilities  for 
river  transportation  that  the  Gk>vernment  improvement  of  the  Upper 
Missouri  River  will  give,  so  as  to  retain  for  Bismarck  its  prominence  as 
a  river  shipping  point  or  to  add  to  such  prominence,  can  not  be  pre- 
dicted in  this  report. 

Afi  to  the  United  States  steamer,  dredge,  etc.,  operating  for  improve- 
ment of  the  upper  river,  this  fleet  has  been,  and  undoubtedly  will  be 
for  some  time  to  come,  principally  engaged  upon  the  portion  of  the 
river  between  Benton  and  Carroll,  the  latter  d55  miles  above  Bismarck. 
Ice  is  liable  to  form  iin  that  portion  of  the  Missouri  as  early  as  October 
20,  though  it  may  not  form  for  many  days  thereafter.  If  the  boats  en- 
gaged upon  the  upper  river  improvement  were  to  make  Bismarck  for 
winter  quarters  in  time  to  guard  against  being  caught  on  the  way  on 
account  of  low  water  (which  almost  invariably  occurs  in  the  fall  of 
the  year)  and  being  frozen  in  for  the  winter,  much  time  each  season 
would  be  sacrificed  in  reaching  the  harbor.  That  a  United  States 
steamer  has  laid  up  for  several  winters  at  Rock  Haven  does  not  furnish 
assurance  that  it  will  always  be  so  laid  up.  The  United  States  dredge 
engaged  upon  the  upper  river  was  laid  up  last  winter  at  Rowe's  Bayou, 
Montana,  about  15  miles  below  Benton.  The  fleet  of  United  States 
boats  engaged  in  improvement  of  the  lower  river,  i,  e.,  from  Sioux  City 
to  the  mouth  of  the  Missouri,  would  not,  in  all  probability,  find  it  advis- 
able to  travel  650  to  1,450  miles,  to  Bismarck,  to  find  a  winter  harbor, 
and  it  is  not  assumed  that  the  advocates  of  such  a  harbor  meant  to  be 
understood  as  expecting  that  fieet  to  use  it. 

Various  suggestions  have  been  offered  as  to  the  construction  of  the 
harbor  asked  for,  such  as  (1)  building  stone  dikes  on  foundations  of 
brush  high  enough  to  protect  steamers  from  the  heaviest  ice-floods;  (2) 
excavation  for  an  artificial  basin;  (3)  securing  the  upper  end  of  the 
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Bock  Haven  bank  against  erosion  by  a  pier  of  masonry  to  rest  ap|on 
the  outcropping  ledge  of  rock,  a  dike  of  earth  to  connect  the  pier  with 
high  ground,  so  as  to  intercept  masses  of  ice  that  may  be  swept  by 
gorge-floods  across  the  Eock  Haven  prairie  in  such  manner  as  to  en- 
danger boats  from  that  side. 

The  Missouri  Biver  below  Carroll  flows  over  an  unstable  and  shifting 
bottom,  aod  its  banks  are  generally  unstable.  The  river  carries  a  large 
percentage  of  earthy  matter  in  suspension,  and  which,  wherever  the 
velocity  of  the  current  is  much  reduced,  is  immediately  deposited.  This 
is  so  well  known  to  all  who  are  familiar  with  the  Missouri  Biver  that  it 
is  not  necessary  to  produce  any  facts  here  in  support  of  the  statement. 

High  dikes,  to  inclose  sufficient  space  to  accommodate  sixteen  steam- 
ers and  upwards,  and  to  be  of  sufficient  strength  to  resist  the  movement 
of  ice,  would  be  very  expensive,  to  say  the  least.  They  would  cause 
heavy  deposits  of  Missouri  Biver  sand  and  mud  below  them,  thus 
blocking  up  the  entrance  to  the  harbor  at  low  and  medium  stages  of 
water,  and  deposits  of  mud  would  also  occur  within  the  area  inclosed 
by  them.  These  deposits,  in  order  that  they  might  not  interfere  with 
the  use  of  the  harbor  during  the  stages  of  water  mentioned,  would  have 
to  be  removed,  probably  every  season,  by  some  form  of  oredging-ma- 
chine  or  sand-pump,  and  even  then  there  would  be  no  surety  that  the 
operation,  once  performed,  would  not  have  to  be  repeated  during  the 
same  season.  A  winter  or  ice  harbor  should  be  accessible  to  boats  at 
all  stages  of  the  river.  The  same  objections,  viz,  expense  of  construc- 
tion and  of  maintenance,  apply  to  the  excavation  of  a  basin.  The  sug- 
gested pier  and  dike  would  not  add  to  the  capacity  of  Bock  Haven  as 
a  harbor,  and  as  the  bank  at  that  i>oint  did  not  appear  to  be  wearing, 
and  as  there  was  no  decided  testimony  that  ice  from  that  side  had  ever 
seriously  threatened  the  safety  of  steam-boats  properly  manned  and 
cared  for  during  spring  ^^  break-ups,"  the  necessity  for  such  construc- 
tion is  not  apparent. 

As  to  cradle-ways,  steam-boat  owners  generally  objeq^  to  hauling 
their  boats  out  of  the  water,  except  for  repairs;  besides,  ways  should 
be  built  by  private  enterprise. 

It  does  not  appear  likely,  from  all  that  I  have  been  able  to  gather, 
that  more  than  four  or  five  steam-boats  will  winter  in  the  vicinity  of 
Bismarck,  for  the  present  at  least.  Their  value  is  small  as  compared 
with  the  ultimate  cost  of  constructing  and  msiintaining  an  ice-harbor, 
the  necessity  for  which  has  not  been  clearly  shown.  I  am,  therefore, 
of  opinion  that  no  further  examination  of  the  locality,  with  a  view  to 
creating  an  ice  harbor,  need  be  made. 

Very  respectfully,  your  obedient  servant, 

Ohas.  J.  Allen, 
Major  of  Engineers. 

The  Chief  of  BNaiNEEBS,  U.  8.  A. 
(Through  Col.  O.  M.  Poe,  Corps  of  Engineers, 
Division  Engineer  of  the  Korthwest  Division.) 

[Vint  indorcwment.] 

United  Staoces  Engineeb  Office, 

Detroit^  December  21, 1888. 

Bespectfully  forwarded  to  the  office  of  the  Chief  of  Engineers. 
I  concur  in  the  conclusions  reached  by  Major  Allen. 

O.  M.  Poe, 

Colonel  of  Sngineergy 

Engineer  Northwest  JDivirion. 
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a.— lettbr  addrbsssd  to  captains  w.  h.  oouu>  and  joseph  todd. 

United  States  Engineer  Office, 

Bt  Paul,  Minn.,  November  6,  1686. 

Dear  Sir  :  I  am  collecting  infonnation  concerning  a  suitable  winter  harbor  for 
steam-boatB  on  the  Missouri  Kiver,  at  or  near  Bismarck,  and  would  be  maoh  obliged 
if  yon  would  assist  me  by  answering  the  following  qnestions : 

1.  How  many  safe  natural  harbors  are  there  in  the  vicinity  of  Bismarck  for  winter- 
ing steam-boats  and  protecting  thein  against  the  movement  of  ioe  in  the  spring;  and 
how  many  boate  can  each  accommodate  f    • 

2.  How  many  steam-boats  can  be  safely  harbored  at  Rock  Haven,  Jast  above  Man- 
danf 

3.  Have  any  steam-boats  been  lost  at  Rock  Haven  from  action  of  ioe  either  in  the 
fall  or  during  spring  break-ups ;  and,  if  so,  have  they  been  lost  through  any  cause 
excepting  inexperience  of  the  persons  who  laid  the  boats  up,  or  negligence  of  watdi- 
men  in  charge  of  them  ?  In  other  words,  have  any  boats' been  unavoidably  lost  at 
Rock  Haven  f 

4.  If  any  boats  have  been  lost  or  sunk  at  Rock  Haven,  will  yon  please  state  how 
'  many ;  what  their  names  were ;  and  who  laid  them  up  f    Also,  the  cause  of  their 

being  lost  or  sunk. 

5.  If  there  were  a  safe  and  oapaoions  winter  harbor  at  or  liear  Bismarck^  would 
steam-boats  leave  Omaha,  Sioux  City,  Yankton,  or  other  points  on  the  Missouri  River, 
in  time  to  lav  up  there  (at  on  near  Bismarck)  for  the  winter;  and,  if  so,  how  many 
steam-boats  T 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineen, 
Capt.  W.  H.  Gould, 

Yankton^  Dakota, 

(Same  letter  written  to  Capt.  Joseph  Todd,  St.  Louis,  Mo.,  but  no  answer  received. ) 


&.— LETTER  OF   CAPTAIN  W.  U.   GOULD. 

,  Tankton,  Dak.,  November  8, 1688. 

Dear  Sir  :  Replying  to  yours  of  6th  instant,  I  think  Rock  Haven  the  most  seonre 
harbor  in  the  vicinity  of  Bismarck  for  the  wintering  of  steam-boats,  and  will  accom- 
modate 6  or  d.  Only  one  has  been  lost  there,  and  tnat  oconrred  through  neglect  of 
watchman,  he  allowing  her  to  catch  on  the  shore  while  the  river  was  railing  and  fill 
with  water  from  the  outside.  It  was  an  old  ferry-boat,  of  little  value,  and  laid  up 
there  and  owned  by  Captain  Braithwait.    Her  name  was  the  Undine. 

I  am  of  opinion  no  boats  would  go  up  the  river  in  quest  of  winter  harbors  from  this 
section,  as  they  could  be  pulled  out  on  top  of  thft  bank  much  cheaper  than  to  take 
them  so  fiu. 

Very  respectfully, 

W.  H.'OOULD. 

Mij.  Charles  J.  Allen. 


0.— letter  of  major  charles  j.  allen,  corps  of  enoineerb,  to  captain  i.  p. 
baker,  superintendent  benton  transportation  company. 

United  States  Engineer  Office, 

SI.  Paul.  Minn.^  November  SI,  1888. 

Dear  Sir  :  Referring  to  your  conversation  with  Mr.  Powell  and  myself,  at  Bis- 
marck, last  month,  concerning  a  proposed  ice-harbor  at  or  near  that  place :  Will  you 
kindly  embody  iu  a  letter  to  myself  yonr  views  as  to  the  necessity  for  such  a  harbor, 
and  also  state  the  number  of  steamers,  and  sizes  of  same,  that  would  probably  winter 
in  the  harbor  if  one  should  be  constructed  f 

Section  14  of  the  river  and  harbor  act  of  Congress,  of  August  11, 1888,  provides,  in 
regard  to  a  survey  for  the  ice-harbor  in  question,  i|s  well  as  for  other  surveys  autnor- 
ized  by  the  act,  **  That  no  survey  shall  be  made  of  any  harbors  or  rivers  until  the 
Chief  of  Engineers  shall  have  directed  a  preliminary  examination  of  the  same  by  the 
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local  engineer  in  charge  of  the  district,  or  an  engineer  detailed  for  the  purpose  ^  and 
sach  local  or  detailed  engineer  shall  report  to  naid  Chief  of  Engineers  whether  in  his 
opinion  said  harhor  or  river  is  worthy  of  improvement,  and  shall  state  in  anch  report 
folly  and  particularly  the  fleets  and  reasons  on  which  he  ha^es  snch  opinion,  including 
the  present  and  prospective  demands  of  commerce ;  and  it  shall  be  the  dnty  of  the 
Chief  of  Engineers  to  direct  the  making  of  snch  survey,  if,  in  his  opinioiL  the  harbor  or 
river  proposed  to  be  surveyed  be  worthy  of  imnrovement  by  the  Gfeneral  Government; 
and  he  shall  report  to  the  Secretary  of  War  the  facts  and  what  pabhc  necessity  or 
oenyenlence  may  be  served  thereby,  together  with  the  fall  reports  of  the  local  en- 
gineer :  And  provided  farthery  That  the  Oovemment  shall  not  be  deemed  to  haye  en- 
tered upon  any  project  for  the  constroction  or  improyemeat  of  any  water-way,  har- 
bor, or  canal  mentioned  in  this  act  unless  or  until  the  work  of  construction  shall 
have  been  actually  appropriated  for.  Said  reports  of  preliminary  examinations  and 
surveys  shall  be  made  to  the  House  of  Representatives,  and  are  hereby  ordered  to  be 
printed  when  so  made.'' 

You  will  see  from  the  foregoing  that  a  regular  survey  for  an  ice-harbor  at  or  near 
Bismarck  can  not  even  be  made  until  it  is  shown  that  the  locality  is  '<  worthy  of  im- 
provement," by  which  is  meant,  so  far  as  1  understand,  that  an  improyement  (ice- 
harbor)  is  needed  in  the  interest  of  present  and  prospective  navigation. 

It  will  assist  me  greatly  in  discussing  the  subject  if  von  will  state  in  the  letter 
asked  the  number  of  steam-boats  that  have  been  engaged  on  the  Upper  Missouri  Riyer 
for  a  number  of  years  past,  the  amount  of  freight  carried  by  them,  and  the  prot>able 
increase  in  the  same. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allbn, 
Major  of  JSngineora. 

Capt.  I.  P.  Bakeb, 

Superintendent  Benton  TraneportaUon  Company, 

Biemarckf  Dakota.  * 


d.— lkttbr  or  major  charl18  j.  allen,  corps  of  bnoinebr8,  to  captain  i.  p. 
bakbr,  8upbrintbndknt  benton  transportation  compant. 

Unitbd  States  Enoinbbr  Office, 

8t,  Paul,  Minn.,  November  30, 1888. 
Dbar  Sir  :  I  wrote  you  on  the  21st  of  this  month,  asking  you  to  kindly  embody  in  a 
letter  to  myself  your  views  as  to  the  necessity  for  an  ice-harbor  at  or  near  Bismarck, 
and  also  to  state  the  number  of  steamers,  and  sizes  of  same,  that  would*  probably 
winter  in  the  harbor  if  one  should  be  constructed.  Also,  asking  for  some  navigation 
statistics. 

Not  haying  heard  from  you  in  answer,  it  seems  possible  that  you  may  not  have 
receiyed  that  letter. 
I  should  be  glad  to  hear  from  you  at  an  early  date. 
Respectfully,  yours,  * 

Chas.  J.  Allen, 
Major  of  Engineera. 
Capt.  I.  P.  Baker, 

Superintendent  Benton  Traneportation  Companjff 

Biemarckf  Dakota. 


e.-— letter    of  captain   I.   p.  baker,    SUPERINTBNDENT   BENTON    TRANSPORTATION 

COMPANT. 

Bismarck,  Deoember  4, 1888. 
Dear  Sir  :  Respectfully  replying  to  your  communication  relatiye  to  the  matter  of 
constructing  an  "  ice-harbor  "  and  the  use  of  the  same  by  steam-boats  on  the  Upper 
Missouri  River,  please  permit  me  to  suggest  that  a  place  called  '*  Rock  Haven,"  situ- 
ated about  5  miles  above  this  place,  offers  some  natural  advantages;  and  the  landing 
at  Bismarck^  below  the  bridge,  in  our  opinion  could  be  utilized  by  the  Government 
in  constructing  at  a  reasonable  expense  a  permanent  and  safe  winter  harbor  for  its 
own  river  improvement  fleet  of  boats  and  barges,  as  well  as  the  various  boats  nav- 
igating the  riyer.    This  company  operates  4  boats  ranging  in  size  from  150  to 
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450  toD8  capacity.    I  can  not  famish  yoa  a  list  of  boats  of  all  claanes  operating  above 
Sioax  City,  lovra. 

We  believe  the  traffic  on  the  Upper  MisHoari  River  will  increase  in  view  of  the 
Territories  of  Dakota  and  Montana  becoming  I^tates  at  an  early  day,  and  the  in- 
creased emigration  which  will  naturally  follow.  As  yet  the  lands  bordering  on  the 
Upper  Missouri  Biver  are  mostly  vacant  or  occupied  by  Indians  who  hare  recently 
been  treating  with  the  Government  with  view  to  throwing  open  the  river  lands  for 
settlement  by  whites. 

It  is  a  well-known  fact  that  owners  of  steam-boats  can  not  insure  against  the  dam- 
age by  ice  break-ups  in  the  Upper  Misaonriy  and  as  all  floating  property  is  Jeopard- 
izlbd  each  spring  by  such  **  break-ups  "  the  necessity  for  an  ice-harbor  is  very  clear 
and  plain. 

I  have  not  at  my  command  statistics  showing  the  tonnage  of  steamers  plying  the 
Upper  MiasouVi  River,  nor  the  ffross  tonnage  transported.  I  think,  however,  you 
can  obtain  it  from  the  reports  of  Captains  Maguire  and  Sears,  United  States  Engi- 
neers. 

Very  respectfully, 

I.  P.  Bakxb. 

M^j.  Cbarlbb  J.  AlXIEK, 

Unitdd  States  Engineer. 


h 
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XUPBOVEMENT   OF  TENNESSEE  AND   CUMBERLAND   RIVEBS,   AND    OF 
CEBTAIN  BIVEBS  IN  EASTERN  TENNESSEE   AND  KENTUCKY* 


MBPOBT  OF  LIEUTE:tr ANT 'COLONEL  J.  W,  BABLOW,  C0BP8  OF  ENai- 
NEEBS,  OFFICEB  IN  CHABOE,  FOB  THE  FISCAL  YEAB  ENDING  JUNE 
30,  1889,  WITH  OTHEB  DOCUMENTS  BE  LATINO  TO  THE  WOBKS. 


IMPBOVEMENTS. 


1.  Tenneasee  River. 

ft,  Frenoh  Bro%d  Biver,  Tenneaaee. 

3.  Hiawaasee  River,  Tmmeaaee. 

4.  Clinch  Biver,  Teuneaaee. 

6.' Camberland    River,    Tenneaaee     and 
Kentncky. 


6.  Soaih   Fork   of   Camberland   Biver, 

Kentnckv. 

7.  Caney  Fork  Byrer,  Tennessee. 


United  States  Enoineeb  Office, 

NashviUej  Tenn.,  July  15, 1889. 

Oenerali  I  liave  the  honor  to  transmit  herewith  the  annual  re- 
ports npon  the  river  and  harbor  improvements  in  my  charge  for  the 
fl^al  year  ending  Jane  30, 1889. 

Very  respectfolly,  your  obedient  servant, 

J.  W.  Bablow, 
Lieut  Col,  of  Engineers. 
Ghisf  of  Enoineebs,  U.  S.  A. 


C  C  I. 

mPBOVEMENT  OF  TENNESSEE  BIVEB. 

Hilei. 

From  month  of  North  Fork  of  Holston  (Kingaport,  Tenn.)  to  Padnoah,  Ky 808 ' 

From  month  of  French  Broad  River  to  Paducah,  Ky 650 

From  month  of  Little  Tennessee  Biver  to  Padncah,  Ky 600 

From  month  of  Clinch  Biver  to  Padnoah,  Ky :  567 

The  Tennessee  is  an  affluent  of  the  Ohio,  and  ranks  as  one  of  the 
most  important  of  the  forty-five  or  more  navigable  rivers  tributary  to 
the  Mississippi.  The  Tennessee  Biver,  so-called,  is  formed  by  the  con- 
flu^ice  of  two  of  the  several  mountain  streams  draining  the  Cumber- 
land and  tiie  Blue  Bidge.  Authorities  have  differed  as  to  the  exact 
waters  whose  united  streams  shall  form  the  Tennessee — the  Biviere 
des  Oheraquis  of  the  early  French  explorers^  and  the  Cherokee  Biver 
of  Indian  cessions  to  England  in  1767.  ^  Some  geographers  andvonoy- 
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clopedists  have  held  that  the  Tennessee  is  formed  by  the  junction  of 
the  Clinch  and  Holston  rivers,  near  Kingston,  Tenn. ;  others  that  the 
chief  town  of  the  Gherokees  being  at  Tennasaee,  on  tiie  west  bank  of 
a  stream  bearing  the  same  name— how  known  as  the  Little  Tennessee — 
which,  joining  the  Holston,  gave  the  name  of  Tennessee  to  the  river 
and  the  State. 

The  act  of  1871,  making  appropriation  by  the  General  Government 
for  the  improvement  of  the  Tennessee  Biver,  directed  its  expenditore 
between  ^^  Knoxville  and  Chattanooga,"  thns  giving  apparent  legisla- 
tive sanction  to  the  application  of  the  name,  Tennessee,  to  the  stream 
formed  by  the  conflnence  of  the  French  Broad  and  Holston  rivers, 
abont  5  miles  above  Knorville. 

It  is  understood  that  the  State  of  Tennessee  some  yeais  ago  songht  to 
enact  appropriate  legislation  to  settle  this  vexed  question,  but  though 
such  a  bill  passed  the  general  assembly,  it  &iled  oJT  executive  ap- 
proval. 

During  the  last  session  of  the  legislature  of  Tennessee  the  matter 
was  again  considered,  and  the  following  law  is  now  found  among  the 
acts  of  Tennessee : 

AK  ACT  to  settle  all  doabtfl  and  diapntes  aa  to  the  name  and  aonroe  of  the  Tenneaaee  IUtw. 

Whereas  diverse  opinions  exist  mi  to  the  tme  sonroe  of  the  Tennessee  RiTar,  thereby 
oaosing  confusion  in  statates,  deeds,  and  other  instniments:  Now,  therefoie,  sod  in 
order  definitely  to  establish  the  name  and  source  of  said  riTev— 

Section  1.  Be  it  enacted  by  the  General  Aeeemhly  of  the  State  of  Tettnsseeey  That  the 
Tennessee  extends  from  its  innction  with  the  Ohio  River  at  Padacah,  in  the  State 
of  Kentucky,  p:ist  the  Clinch  and  French  Broad  rivers  to  the  junction  of  the  north 
fork  of  the  Holston  River  with  the  Holston,  at  Kingsport,  in  Snllivan  County,  Ten- 
nessee, all  usages  to  t^e  contrary  notwithstanding. 
Sec.  2.  Be  it  further  enactod.  That  this  act  take  effect  from  and  after  its  passage. 
Passed  April  6,  1889 

Bbnj.  J.  Lea, 

Speaker  of  the  SemaU, 
W.  L.  CiAPP, 
Speaker  of  the  House  of  BepreeeutaUieee, 
Approved  April  6,  1889. 

Rqbt.  U  Tatlor, 

Goveruor, 
A  oorreot  copy  : 

O.  Aa  jUIjLjER, 

Secretary  of  State. 

Under  this  legislation,  the  term  <<  above  Ohattanooga,"  as  applied  to 
the  Upper  Tennessee,  will  reach  Kingsport,  Tenn. 

It  is  suggested  that  Congress  definitely  determine  in  its  next  appro- 
priation for  the  work  "  above  Chattanooga  "  the  points  between  which 
the  fands  shall  be  expended. 

This  stream  is  navigable  from  its  source  to  its  month,  excepting  at 
the  Mnscle  Shoals,  in  Alabama,  which  form  a  complete  barrier  to  all 
navigation,  except  when  the  water  is  at  nnnsually  high  stages. 

The  extent  of  the  navigability  of  its  upper  waters  is,  of  course,  to  be 
determined  by  the  location  of  the  confluent  waters  held  to  form  the 
Tennessee  proper. 

1.  ABOVE  OHATTANOOOA  194  MILES. 

In  1830  a  detailed  examination  was  made  of  this  section  of  the  river, 
and  extending  to  the  Alabama  State  line,  by  Lieut.  Col.  S.  H.  Long, 
United  States  Topographical  Engineers, 'and  his  report  to  the  then 
Board  of  Internal  Improvement  for  East  Tennessee  is  published  as  Ex. 
Doc.  No.  167,  Forty-third  Congress,  second  session. 
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Id  1871  a  re-examination  was  made  between  Knoxville  and  Ohatta- 
nooga.  (See  fieports  of  Ghief  of  Engineers  1871,  page  502  et  »eq.j  and 
1872,  page  488  et  seq.) 

These  examinations  show  that  the  principal  obstacles  are  *^  low  water" 
obstructions,  rock*  reefs,  sand  and  gravel  shoals.  A  few  snags  are 
broaght  down  by  the  annual  floods,  but  the  bed  and  banks  of  the  Upper 
Tennessee  are  subject  to  only  slight  changes  from  year  to  year;  there- 
fore improvements  when  made  are  practically  permanent.  Some  work 
was  done  in  1832  by  the  State  of  Tennessee,  based  upon  the  plans  pro- 
posed by  Colonel  Long  in  his  report  above  referred  to. 

The  first  appropriation  ($50,000)  made  by  the  United  States  for  the 
improvement  of  the  Upper  Tennessee  was  in  1852,  add  was  expended 
under  tiie  direction  of  Col.  J.  McGlellan,  United  States  Topographical 
Engineers^  in  1853-'56,  in  clearing  the  channel  of  loose  rock,  snags,  etc., 
and  building  wing-dams  and  providing  aid  for  warping  boats  trough 
swift  water.  ^ 

The  present  project  is  based  upon  the  examination  made  in  1871. 
The  estimates,  however,  then  submitted  were  increased  in  1874, 1877, 
and  1884  for  the  reasons  stated  in  reports  for  those  years,  and  the  work 
projected  is  to  blast  a  channel  through  the  reefs,  to  excavate  the  sand 
and  gravel  bars,  and  to  build  riprap  dams  to  contract  the  water-way 
where  necessary,  so  as  to  secure  a  safe,  navigable  channel-depth  of 
about  2  feet  at  extreme  low  water. 

Ten  appropriations,  from  July  11, 1870,  to  August  11, 1888,  inclusive, 
'have  been  made  by  Congress  for  this  work,  aggregating  the  sum  of 
$241,000. 

The  amount  expended  to  June  30, 1888,  was  $225,947.70,  which  has 
secured  for  commerce  a  lengthened  season  of  navigation  for  steam- 
boats and  an  improved  channel  for  the  passage  of  rafts  and  flat-boats, 
in  which  the  commerce  of  the  Upper  Tennessee  largely  consists.  Of 
the  43  obstructions  enumerated  by  Colonel  Long,  work  has  been  done 
upon  at  least  29  of  the  principal  of  them,  partially  removing  some  and 
more  or  less  improving  others.  A  snag  and  tow  boat  was  also  built, 
and  paid  for  in  part  from  the  above  appropriation,  for  use  upon  this 
stream  and  its  tributaries. 

Work  was  resumed  at  Soddy  Shoals  in  October  last,  as  soon  as  stage' 
of  water  permitted,  and  continued  at  that  point  and  at  White  Creek 
Shoals  until  December,  when  the  boats,  etc,  were  placed  in  care  of 
watchmen  for  the  winter.  i 

The  snag-boat  Weitzel  was  also  employed  during  the  month  of  De- 
cember removing  snags  and  overhanging  trees,  etc.,  from  the  channel 
between  Chattanooga  and  White  Creek,  a  distance  of  about  114  miles. 

The  amount  thus  expended  to  June  30, 1889,  including  outstanding 
liabilities,  was  $5,135.87. 
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The  commerce  of  the  Upper  Tennessee  and  its  tribntaries  »  growing 
rapidly.  The  accompanying  commercial  statistics  by  no  means  show 
the  entire  commerce  of  the  stream,  for  many  rafts  and  flat-boats  with 
their  cargoes  are  disposed  of  at  points  at  which  it  is  impracticable  to 
obtain  data. 

The  amonnt  herein  asked  for,  $50,000,  can  be  profitably  expended  in 
continuing  work  nnder  the  existing  project  by  snagging  and  by  chan- 
nel excavation  and  construction  of  wing-dams  at  those  obstractions 
between  Chattanooga  and  the  month  of  the  French  Broad  Biver ;  which, 
upon  further  examination,  may  be  found  to  demand  immediate  work^ 
as  being  most  serious  obstacles  to  navigation. 

The  prospective  demands  of  the  commerce  aud  navigation  of  the  Ten- 
nessee will  probably  require  before  many  years  a  new  project  with  r^ 
vised  estimates,  having  in  view  a  radical  improvement  of  its  upper 
waters,  resultant  from  an  open  navigable  lower  river  to  the  great  Mis- 
sissippi system,  by  the  opening  of  the  Muscle  Shoals  Canal,  and  also  by 
reason  of  the  improvement  of  its  copious  upper  river  tributaries. 

The  estimates  for  improving  Tennessee  River  above  Chattanooga  amount 

to 1300,000.00 

Amount  appropriated • 241,000.00 

Amount  expended 231,038.46 

Money  statement. 

July  1^.1888,  amount  available ISK.30 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

15, 062. 30 
July  1. 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 |5,027.36 

July  1,  1889,  outstanding  liabilities 63.40 

5,090.76 

Julyl,  1889,  balance  available 9,961.54 

{Amount  (estimated)  required  for  completion  of  existing  project 59, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 
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The  opening  of  the  Lower  Tennessee  Biver  by  means  of  a  canal  around 
the  Muscle  Shoals  was  favorably  considered  by  the  General  Grovemment 
for  many  years  before  action  was  taken  in  the  matter. 

In  1824,  during  the  administration  of  President  Monroe,  the  then  Sec- 
retary of  War,  John  G.  Calhoun,  asserted  that  the  improvement  of  thin 
obstruction  was  of  national  importance. 

In  1827  the  Board  of  Internal  Improvement,  Brig.  Gen.  S.  Bernard. 
Lieut.  Col.  James  Kearney,  and  Maj.  William  Tell  Poussin,  examined 
that  portion  of  Tennessee  Biver  extending  from  Brown's  Ferry  to 
Waterloo,  Ala.,  and  made  its  report  May,  1828, 

Congress,  during  the  same  month,  granted  to  the  State  of  Alabama 
400,000  acres  of  United  States  lands  to  be  applied  principally  to  the  im- 
provement of  the  navigation  of  the  Muscle  Shoals  and  Colbert  Shoals. 
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The  Board  of  Internal  Improvement,  in  April,  1830,  8abmitte<l  a  proj- 
ect consisting  of  a  canal  from  Brown's  Ferry  to  Florence,  and  of  the 
removal  of  obstrnctions  from  Florence  to  Waterloo,  about  2S  miles. 

In  1867  an  examination  was  made  from  Chattanooga,  Tenn.,  to  Pada- 
oah,  Ey. 

An  instrumental  survey  of  the  three  divisions  of  the  entire  chain  of 
obstructions  known  as  the  Muscle  Shoals  was  completed,  and  upon 
that  the  present  project  is  based,  modified,  however,  as  to  the  character 
of  work  done  at  Little  Muscle  Shoals  and  as  to  the  change  of  location 
of  the  canal  from  the  north  side  to  the  south  side  of  the  river  at  Elk 
Biver  Shoals. 

The  resurvey  of  the  last-named  division  was  made  in  1877. 

The  Muscle  Shoals  extend  fix)m  deep  water  at  Brown's  Ferry  to  deep 
water  at  Florence,  a  distance  of  38  miles,  only  8  miles  of  which  were 
navigable. 

From  Chattanooga,  Tenn.,  to  Decatur,  Ala.,  the  section  of  river  above 
the  Muscle  Shoals,  there  is  much  work  to  be  done  i^  several  of  the  ob- 
structions, especially  at  the  ^^  Suck  "  and  the  Brid^)ort  and  Ounters- 
ville  bars. 

Below  the  Muscle  Shoals,  from  Florence,  Ala.,  to  the  mouth  of  the 
river,  the  principal  obstructions  are  at  Colbert  Shoals  and  Duck  Biver 
Shoals,  though  there  are  other  obstacles  of  minor  importance  that  re- 
quire attention. 

As  the  Muscle  Shoals,  f  be  rocky  bearer  that  effectually  closes  navi- 
gation, must  necessarily  be  overcome  before  the  river  can  be  utilized 
to  any  great  extent,  it  has  been  heretofore  for  this  reason  held  advisa- 
ble to  press  forward  that  work  to  completion  before  submitting  any 
projects  and  revised  estimates  for  the  radical  improvement  of  other 
portions  of  the  channel,  either  above  Decatur  or  below  Florence. 

The  existing  project,  with  estimates,  is — 

(J )  To  enlarge,  rebuild,  and  straighten  the  old  work  at  Big  Muscle 
Shoals  by  constructing  a  canal  14}  miles  long,  having  9  locks  with  a 
total  lift  of  85  feet,  and  an  aqueduct  900  feet  long  and  60  feet  wide  over 
Shoal  Creek,  with  the  necessary  permanent  dams  and  bridges  over  the 
several  creeks  and  ravines,  the  canal  trunk  to  be  from  70  to  120  feet 
wide  at  the  water  surface  and  6  feet  deep,  and  the  locks  300  feet  long, 
60  feet  wide,  and  having  a  depth  of  5  feet  of  water  on  the  miter-sills. 

(2)  To  construct  at  Elk  Biver  Shoals  a  canal  1}  miles  long,  with  2 
locks  having  lifts  of  12  feet  and  from  5  feet  to  9  feet,  respectively,  and 
of  same  dimensions  as  the  locks  at  the  Big  Muscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed-rock 
of  the  river,  and  to  construct  stone  wing-dams  and  retaining- walls,  to 
contract  the  water-way  and  to  check  the  velocity  of  the  current  at  cer- 
tain points. 

(4)  To  remove  or  reduce  the  worst  obstructions  above  Decatur  and 
below  Florence  to  the  limited  extent  that  may  be  imperative  to  assist 
low-water  navigation,  having  in  view  the  submission  of  plans  and  re- 
vised estimates  for  a  radical  improvement  of  the  various  obstructions. 

The  total  amount  appropriated  for  the  improvement  as  above  pro- 
jected "below  Chattanooga"  aggregates  the  sum  of  $3,208,000.  Of 
this  sum  $2,957,377.28  had  been  expended  at  the  close  of  the  fiscal  year 
ending  June  30, 1888,  and  this  expenditure  has  resulted  in  the  improve- 
ment of  the  river  as  follows : 

The  practical  completion,  as  modified,  of  the  work  at  Little  Muscle 
Shoals  at  a  cost  of  about  $126,180,  by  cutting  a  channel  through  the 
bed-rock  2^  miles  long,  and  building  about  3  miles  of  stone  dams. 
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It  may,  however,  become  necessary  in  the  near  fatnre  to  make  modi- 
fications of  the  existing  dams,  or  to  bniid  locks,  as  originally  projected 
and  estimated  for. 

At  Big  Muscle  Shoals  and  Elk  Biver  Shoals  the  eleven  locks  were 
bnilt  and  all  the  miter  gates  placed  in  position.  The  five  lower  loeks 
ate  to  have  drop  gates,  and  one  of  these,  at  Look  5,  was  hang. 

The  Shoal  Greek  Aquednct  was  practically  erected  as  a  stractore, 
thoagh  considerable  work  remained  to  be  done  to  place  it  in  an  aetnaUy 
finished  condition  for  use. 

Kecessary  widening  and  straightening  of  the  canal  trank  was  effected ; 
the  permanent  dams  at  Blnewater  Greek  and  Six  Mile  Greek,  and  tiie 
Donglas  Branch  Bridge,  were  built. 

A  dredge  and  damp-scows  and  snag-boat  were  bailt  for  ase  aponthe 
work. 

Daring  the  fiscal  year,  at  the  Big  Made  Shoals,  the  principal  work 
done  consisted  of  rock  ai^d  earth  excavation  from  prism  of  canal 
throaghoat  its  lensth.  Three  long  waste- weirs  to  preserve  the  tow-path 
from  washing  in  mnea  of  flood,  in  the  levels  between  locks  1  and  2, 3 
and  4,  and  5  and  6,  were  excavated  and  paved  with  masonry. 

Drift-slnices  are  to  be  placed  at  the  head  of  Locks  2,  4,  and  6,  respect- 
ively, to  carry  off  the  logs,  drift,  etc,  broaght  down  by  finesbets  from 
the  several  feeders ;  the  slaice  at  Lock  6  is  nearly  completed ;  another 
is  well  nnder  way ;  the  third  will  be  bailt  soon.  As  the  canal  approaches 
completion  the  work  is  necessarily  largely  miscellaneoas  in  character ; 
painting  iron- work  of  locks  and  bridges ;  excavating  wells  for  manea- 
vering  gears ;  making  foot-walks  on  bridges  and  lo^-gates  and  fitting 
bridge-irons;  connecting  gears  of  drop-gates  with  masonry;  fitting  and 
placing  culvert  valves  and  sills,  etc. 

A  large  quantity  of  filling  was  placed  in  tow-path  and  above  and  be- 
hind Lock  6 ;  slope  wall  was  laid  on  sections  3, 6, 7, 8,  and  12 ;  snabbing- 
posts  were  pat  in  at  the  several  locks  to  assist  navigation. 

Locks  Nbs.  1,  2,  3,  and  4,  with  their  gates,  lock-bridges,  and  maneu* 
vering  appliances,  are  complete  and  ready  for  use. 

Loch  JVb.  5  is  also  ready,  with  the  exception  of  foot- walk  on  drop- 
gate  bridge. 

Lock  No.  6  is  complete,  excepting  draw-gate  bridge. 

Lock  No.  7  is  complete,  except  bridge-plank  on  miter-gates  and  track- 
way tor  one  spar-beam ;  drop-gate  bridge  not  yet  in  place. 

Locks  Nos.  8  and  9  are  complete,  excepting  putting  on  the  chains  for 
supporting  drop-gates  in  position. 

Shoal  Creek  Aqueduct  is  finished  and  will  be  ready  for  use  when  cer- 
tain misceilaneoas  work  is  done— some  bolting  and  leading,  and  apply- 
ing  a  coating  of  coal-tar  pitch  to  its  entire  bottom,  preserving  it  from. 
rust  and  preventing  leakage. 

A  design  for  a  movable  dam,  to  be  pat  in  below  Lock  9,  has  been 
prepared  and  material  purchased.  This  dam  will  be  required  should  it 
ever  become  necessary  to  pump  out  Lock  9.  The  work  has  been  de« 
layed  by  high  water,  but  it  will  be  completed  soon. 
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At  the  Shoal  Greek  Aqaeduct  a  calvert  has  been  bailt  to  drain  the 
level  above  Lock  7,  and  the  following  miscellaneoas  work  done:  Ma- 
sonry of  piers  dressed  for  receiving  ironwork  to  strengthen  piers; 
shearing,  bending,  punching  braces;  drilling  beams  and  connecting 
plates ;  painting  iron- work,  etc. 

That  the  work  is  approaching  a  finished  condition  may  be  readily 
shown  by  the  fact  that  in  April  last  the  United  States  steamer  Weitzel 
made  the  passage  of  the  two  locks  of  the  upper  division  (Elk  River 
Shoals),  and  through  the  first  six  locks  of  the  lower  division ;  thus  com- 
pleting the  passage  of  all  the  locks,  except  Nos.  7,  8,  and  9.  The  lock- 
gates  and  maneuvering  appliances  of  the  miter-gates  and  drop-gates 
operated  very  satisfactorily.  Some  work  yet  remains  to  be  done  to 
thoroughly  finish  the  aqueduct  for  use ;  when  this  is  completed  and 
the  cofter-dam  below  Lock  9  is  removed,  the  gates  and  maneuvering 
appliances  of  the  three  lower  locks  can  then  be  tested,  the  locks  passed, 
and  practically  the  canal  will  be  completed  to  an  extent  sufficient  to 
permit  of  the  passage  of  boats,  though  much  miscellaneous  work  will 
be  necessary  to  place  the  canal  in  a  thoroughly  finished  and  efficient 
condition. 

Plats  of  the  lands  required  on  this  division  for  sites  of  lock-keepers' 
house,  store-houses,  and  repair-shops,  etc.,  required  in  the  operation  and 
maintenance  of  the  canal,  were  approved  in  March  last  and  action  was 
at  once  taken  to  buy  the  land  from  its  several  owners. 

Agreements,  subject  to  approval  of  Secretary  of  War,  were  first 
reached  with  the  owners  of  a  part  of  the  land  required  at  Lock  6,  and 
abstracts  of  title  have  been  prepared  and  sent  to  the  Department  of 
Justice  for  examination  and  opinion ;  these  abstracts  pertain  to  the 
land  of  Benjamin  Cross,  three  acres,  and  of  Mary  A.  Beilly,  fifteen 
acres.  As  soon  as  title  is  approved  and  purchase  authorized,  action  will 
be  taken  for  the  erection  of  the  buildings  required.  Amount  expended, 
$50,510.58,  on  Muscle  Shoals  Division. 

At  Elk  River  Skoals  active  operations  were  resumed  in  September, 
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as  soon  as  the  fands  appropriated  by  act  of  August  11, 1888,  were  avail- 
able for  ezpenditnre. 

The  break  in  the  embankment  made  by  the  heavy  storm  of  January 
last  was  closed  by  a  permanent  crib  filled  with  stone  and  clay. 

The  embankment,  when  the  break  occurred,  was  unfinished^  but  had 
been  in  position  several  years,  and  was  believed  to  be  secure,  but  it 
was  not  sufficiently  strong  to  resist  the  sudden  and  violent  flood. 

While  the  work  of  filling  the  break  was  in  progress,  the  embankment 
was  also  built  up,  thus  leaving  it  in  a  more  nearly  finished  condition 
than  at  the  time  of  the  accident. 

The  United  States  dredge  Rarwood  has  done  considerable  scattered 
dredging;  excavating  below  lock  B,  removing  stone  from  cross-dam 
at  Milton's  Bluff;  excavating  two  cuts  from  cross-dam  to  and  through 
first  tow-head,  the  material  being  put  in  dam  above  lock  A,  together 
with  about  3,000  cubic  yards  of  spalls,  etc,  from  the  quarries. 

Below  Lock  B  the  unfinished  slope  wall  was  completed,  and  also  the 
culvert  behind  crib- work  at  Lock  A. 

Much  miscellaneous  work  was  done  on  this  division.  Repairs  of 
steamer  Elk^  stone-barges,  etc.,  making  new  wood- work  for  crab-frames 
and  horse-powers;  building  boat- ways;  repairing  loconM)tives,  cars, 
etc.,  moving  fuel,  forage,  and  other  supplies  to  the  lower  division. 

Fully  2  miles  of  railroad  track  have  been  laid. 

At  Locks  A  and  B,  culvert-irons  were  put  in,  gate- walks  and  bridge- 
rails  placed  in  position,  lock-gates  painted. 

The  two  locks  of  this  division  are  ready  for  actual  use  with  the  hand- 
maneuvering  appliances  now  in  position,  but  it  is  proi>08ed  to  apply  at 
Lock  A  certain  hydraulic  machinery ;  plans  for  which  have  been  ap- 
proved, for  test  as  to  its  efficiency  and  practicability,  which  if  found  to 
be  satisfactory  will  be  applied  at  each  of  the  locks  of  the  entire  series. 

One  set  of  this  machinery  will  be  constructed  early  in  the  next  fiscal 
year. 

A  force  was  organized*  to  begin  channel  excavation  at  Nance's  fieef. 
The  barges,  with  drilling  outfit,  were  in  readiness  at  the  close  of  the 
fiscal  year,  and  one  section  was  drilled  and  blasted. 

Amount  expended  was  $26,224.23  on  Elk  River  iShoals  division. 

Excavation : 

Stone  removed  from  lonffitndinal  dam  opposite  Milton's  Blaff. .  .ca.  yds. .  103 

Dredge-boat  Rarwood,  dredging  out  cro8fr<lam,  tow-head,  etc do. ..  7, 373 

Qnarrying : 

Stripping do-..  3,007 

Riprap  stone do...  425 

Masonry : 

Dry  slope- wall,  canal-tmnk do. ..  966 

Stone  laid  In  calvert-arch do...  223 

Dams: 

Clay  and  gravel  placed  in  dam  above  Lock  ''A'' do.. .  2, 105 

Riprap  placed  back  of  crib  and  dam  above  Liock  ''A" do...  4, 431 

Stone  placed  in  temporary  cross-dam  opposite  Milton's  Bluff do . . .  968 

Earth do...  310 

Permanent  crib-dam.    Lumber feet,  B.  M . .  125, 000 

Stone  and  clay  611ing cubic  yards..  1,123 

Temporary  crib-dam  at  Lock  '  'A."    Earth  and  stone  filling do . . .  150 

Stone  filling  in  break  in  to  wpath  above  Lock  *' A" ^ do...  440 

A  small  tug-boat  for  use  in  the  canal-trunk  is  building  at  Ohatta- 
nooga,  and  will  be  finished  in  July  and  dropped  down  to  the  canal  for 
immediate  service. 

The  U.  S.  snag-boat  Weitzel,  at  sundry  times  during  the  year,  was 
employed  in  towing  coal-barges,  etc.,  from  Chattanooga  to  the  Muscle 
Shoals. 
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The  river  having  reached  a  favorable  stage  aboat  the  middle  of  May, 
this  snag-boat  was  pat  at  work  snagging  a  stretch  of  river  aboat  119 
miles  long,  extending  from  6  miles  below  Decatar,  Ala.,  to  20  miles 
below  Bridgeport,  removing  150  snags,  ranging  in  size  from  8  inches  to 
00  inches  in  diameter. 

Some  smaller  drift  was  also  taken  out,  bat  no  special  record  kept  of 
anything  less  than  8  inches  diameter. 

The  river  rose  rapidly  iu  Jane,  and  this  work  was  necessarily  sus- 
pended daring  that  month. 

Bench-marks  were  established  at  various  points  on  the  river,  from 
the  mouth  of  the  French  Broad  Biver  to  Paducah,  Ky.,  to  aid  in  deter- 
mining the  uniform  high-water  grade-lines  upon  the  Tennessee  and 
Cumberland  rivers  and  their  tributaries,  over  which  bridges  are  or  may 
be  constructed  under  authority  of  Congitiss. 

It  is  evident  that  a  rapid  means  of  communication  along  the  extended 
line  of  works  has  become  a  necessity  for  an  efficient  prosecution  of  the 
work  and  operation  of  the  canal  when  completed.  Adthority  was  granted 
in  June  to  construct  a  telephone  line  between  the  two  divisions  of  the 
canal,  and  extending  throughout  its  entire  length,  a  distance  of  about 
25  miles.  This  line  will  be  built  early  in  the  next  fiscal  year,  prelimi* 
nary  arrangements  having  been  made  for  the  necessary  material. 

Total  amount  expended  during  fiscal  year,  including  outstanding 
liabilities,  $110,112.88. 

The  number  of  bridges  now  spanning  the  Tennessee  Biver,  when 
taken  in  connection  with  the  number  proposed  to  be  constructed  under 
the  recent  enabling  acts  of  Congress,  forms  a  very  important  matter 
for  consideration  where  the  interests  of  navigation  are  concerned. 

All  bridges  are  obstructions,  in  a  greater  or  less  degree,  and  it  is 
highly  desirable  that  all  new  bridges  be  constructed  with  a  view  to 
securing  in  those  having  continuous  spans  a  certain  width  and  height 
above  high  water  in  their  navigation  spans  and  in  draw-bridges,  a  cer- 
tain uniform  width  of  clear  water-way  in  their  draw-spans. 

There  are  now  ten  bridges  over  the  Tennessee  Biver,  each  one  of 
which  requires  some  modification,  more  or  less  necessary  and  costly,  to 
cause  navigation  through  or  under  them  to  be  free,  safe,  and  unob- 
structed, and  in  a  reasonable  degree  to  conform  to  the  requirements 
for  the  thirteen  or  more  bridges  proposed  to  be  constructed  under  re- 
cent Congressional  sanction. 

The  character  of  some  of  these  old  bridges  is  presented  in  Beport  of 
Chief  of  Engineers  (1888),  page  2638  et  seq. 

These  structures  will  become  more  and  more  objectionable  upon  the 
opening  of  the  Muscle  Shoals  Canal  in  the  near  future,  and  it  is  oblig- 
atory that  these  bridges  be  modified  without  delay,  so  that  the  canal 
can  be  utilized  as  soon  as  opened. 

It  is  understood  that  the  lessees  of  the  Memphis  and  Charleston  Bail- 
way  are  ready  at  once  to  begin  the  work  of  modifying  the  bridge  at 
Florence,  Ala.,  which  now  forms  an  absolute  barrier  to  ordinary  steamers. 

The  removal  of  the  rest-piers  of  the  Oilbertsville  Bridge  has  been 
partly  done,  bat  the  safety  of  navigation  is  not  secured  until  the  piers 
are  wholly  removed  to  a  depth  not  less  than  0  feet  below  extreme  low- 
water  mark. 

It  is  urgently  recommended  that  such  exact  legislation  be  enacted  as 
will  procure  the  modification  of  all  existing  bridges  spanning  the  Ten- 
nessee, to  the  extent  necessary  to  secure  free  and  safe  navigation  mak- 
ing them  to  conform  t<o  the  present  requirements  for  new  bridges. 

The  foUowing  is  a  list  of  existent  and  recently  authorized  bridges,  so 
far  as  could  be  obtained. 
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Li$t  of  bridgei,  eomtrueled  or  to  he  coMfmeled,  over  the  Tetmeeeee  Biner. 

EXISTING  BRIDGES  (10). 


LocAtion. 


KnozTiUe,  Tenn... 

Do 

Lofldon,  Tenn 

Chattonoogat  Teun 
Bridgeport  Al* . . . . 

DecfSor,  Ala 

Florence,  Ala 

J(»hDaonvil!e,  Tenn 
DiUiTme,  Tenn  .... 
GilberUville,  Ky... 


Operated  by. 


Conntj. 

Bast  Tennesw^e,  Virginia  and  Geonia  Bailroad. 

East  Ttuinessee,  Vir^nia  and  Oeoq^  BallnMid. 

Cincinnati  SonUiem  RaOroad. 

NashTille,  Chattanooga  and  St.  Lo«{«  Kailway. 

East  Tennesaee,  Virgtaia  and  Georgia  Baibvad. 

East  Tennes.''ee,  Virginia  and  Georgia  Baiiroad. 

Nashvillr,  Ctiattanoofzaaod  St.  Loais  Baiiway. 

Loaiflville  and  KaslaviUe  Railroad. 

Newport  Kews  and  Mississippi  Vallpy  Company. 


For  detailed  description  see  Seport  of  Chief  of  Engineers,  1888,  page 
2365. 

ITEW  BRIDGES  AUTHORIZED  BY  CONGRESSIONAL  SANCTION  (IS  OR  MORS). 


Location. 


Knoxvitte,  Tenn 

Do  ! 

Chattaoooga,  Tenn 

Do 

Do 

GontrrsTille.  Ala 

Between  Bridgeport  and  Sheffield.  Ala 
Lamb's  Feiry  or  Milton's  Blufi;  Ala ... 

Milton's  Bliiff.  Ala 

FuotofMascie  Shoals 

Sheffield,  Ala 

Any  point  below  Aurora,  Ky 


To  be  battt  by- 


Car..  KnoxTiUe  and  Western  By.  Co 

Knoxville  SoDthem  Ry.  Co 

Chattanooga  Bridge  Company 

Chattanooga  Western  Ky 

Memphis  and  Charleston  R.  R.  Co 

Tennessee  and  Coosa  R.  R 

Cincinnati  and  Birmingham  R.  R.  Co  . . . 
Cinrinnati.  Nashville  and  N.  O.  R.  R,  Co 

Gulf  and  Ch  icago  Air  Line  Ry.  Co 

Tennessee  Bridge  Company 

Sheffield.  Land,  Iron  and  Coal  Co 

Cairo  and  Tennessee  River  R.  R.  Co. .... 


Ang. 

Apr. 

Jane 

Feb. 

Jane 

July 

Aug. 

Mar. 


Mar. 


^1888 
20.1888 

8.1888 
28,1867 

8.1888 
18,1888 

8.1888 

2.1888 
3L1887 

S.I887 

8,1888 


LITTLE  MUSCLE  SHOALS. 

An  examination  of  the  dams  npon  this  division,  bnilt  in  1879-'81, 
has  been  made  daring  the  fiscal  year,  and  demonstrated  the  need  of 
extensive  repairs  of  at  least  foar  of  tbem;  large  breaks  exist  at  the 
ends  originally  anchored  to  the  islands,  while  those  secured  to  the  main 
shore  remain  comparatively  intact. 

A  report,  with  estimates,  pertaining  to  the  farther  improvement  of 
this  division  of  the  Muscle  Shoals  obstruction  will  be  submitted  daring 
the  next  fiscal  year. 

It  is  very  essential  that  an  instrumental  survey  of  the  river  below 
Chattanooga  be  made  as  soon  as  possible  in  order  to  obtain  detiuled 
maps  of  the  obstructions,  together  with  a  complete  profile  of  the  river, 
BO  that  estimates  can  be  revised  and  projects  for  the  radical  improve- 
ment of  the  river  below  Chattanooga  submitted,  based  upon  the  neces- 
sary and  definite  data  that  can  only  thus  be  obtained. 

It  is  recommended  that  a  survey  of  the  Lower  Tennessee  from  Chat- 
tanooga to  mouth  of  river,  excepting  the  Muscle  Shoals,  be  authorized, 
for  the  reasons  above  stated. 

COLBERT  AND  BEE  TBEE  SHOALS. 

Since  the  last  annual  report  no  additional  surveys  have  been  made 
of  this  obstruction,  but  a  farther  analysis  of  the  subject  indicates  that 
the  estimates  then  presented  ($923,000)  will  prove  sufficient  to  baild 
the  two  locks  and  dams  required  to  overcome  the  fall  npon  the<two 
shoals. 

It  is  also  found  that  by  putting  in  longitudinal  instead  of  cross  dams 
and  placing  the  loclvs  in  a  side  cbauiiel  of  the  main  river,  that  not  only 
will  the  cost  of  the  whole  be  somewhat  diminished,  but  much  more 
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satisfactory  results  will  obtain,  as  this  method  will  leave  tbemaio  chan- 
nel unobstructed  and  available  at  and  above  the  medium  stage. 

The  reduction  in  cost  is  due  to  the  fact  that  owing  to  the  great  dis- 
charge of  the  river  in  comparison  to  its  cross-section,  fixed  cross-dams 
will  require  lock- walls  of  excessive  height  to  provide  nnintermpted 
navigation  daring  high  stages  of  the  river,  while  longitudinal  dams, 
though  necessarily  of  much  greater  length,  will  be  of  less  height,  and 
less  expensive  construction. 

The  recommendation  for  a  liberal  appropriation  for  carrying  forward 
this  work  is  urgently  renewed  to  the  end  that  the  work  may  be  com- 
menced at  the  earliest  practicable  moment  and  continued  to  completion 
as  rapidly  as  possible. 

An  improved  river  from  Knoxville  to  Paducah  will  make  the  com- 
merce of  the  Tennessee  to  take  rank  among  the  foremost  of  the  many 
tributaries  of  the  Mississippi.  The  following  extract  from  the  report 
of  last  year  applies  in  an  increased  degree  to  the  conditions  at  this 
time,  which  predict  a  prospective  commerce  of  vast  magnitude,  in  coal 
and  iron  especially,  to  an  extent  by  which  this  river  may  rightfully 
claim  to  be  one  of  the  main  commercial  arteries  of  our  vast  and  inti- 
mately connected  system  of  navigable  southern  and  western  waters. 

The  prospective  advantages  to  navigation,  as  well  as  present  benefits  to  the  com- 
munity, by  continuing  the  improvement  to  completion,  not  alone  of  the  Muscle 
Shoals  and  the  Colbert  Shoals,  but  of  the  entire  stream  below  Chattanooga,  is  held 
to  be  by  the  inhabitants  of  the  Tennessee  Valley  well  nish  incalculable. 

The  whole  region  is  rapidly  developing  as  one  of  the  ricnest  in  coal  and  in  iron  and 
other  mineral  deposits,  and  all  that  seems  necessary  to  the  further  development  of 
these  unquestioned  resources  is  cheap  transportation  and  an  open  river  to  the  com- 
mercial centers  of  the  Mississippi  Valley. 

The  amount  herein  asked  for  ($1,500,000)  can  be  profitably  expended 
in  completing  the  work  at  the  Big  Muscle  Shoals  and  the  Elk  River 
Shoals,  opening  the  canal  to  navigation,  and  in  improving  th^  Colbert 
Shoals  by  locks  and  dams,  the  only  method  that  appears  to  promise 
satisfactory  results ;  also  to  remove  the  sand-bars  at  Bridgeport  and 
Gilbertsville  and  the  surface  obstructions  below  Chattanooga,  includ- 
ing dredging  and  widening  the  low-water  channel  through  the  gorge 
in  the  mountains,  improving  the  several  obstructions  enumerated  in 
last  annual  report.    (See  page  1599  et  aeq.) 

Original  estimate  of  cost  of  improving  the  Tennessee  River  below 

Chattanooga f4,  ia3, 000. 00 

Modified  and  increased,  1888 923,000.00 

Total  estimates 5,056,000.00 

Amount  appropriated 3,206,000.00 

Amount  expended 3,064,110.51 

Money  gtatennent. 

July  1, 1888,  amount  available 1622.73 

Amount  appropriated  by  act  of  August  11, 1888 250,000.00 

250, 6i2. 72 
Julv  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesoutstaudingJnly  1,  1888 $80,341.01 

Jnlyl,  1889,  outstanding  liabilities 26,392,22 

106, 733. 23 

July  1,^1889,  balance  available 143,889.49 

{Amount  (estimated)  required  for  completion  of  existing  project 1,848,000.00 
Amount  t^at  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 
1891 1,600,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMKRCIAL  STATISTICS. 

Ttameuee  River,  above  Chattanooga^  from.  July  1, 1888,  to  June  30,  1889. 


Artioldt. 


Bricks nnmber.. 

Coal tona.. 

Floor barrels.. 

Orain bnahela.. 

Haj tons.. 

Iron  ore... ......do... 

LiTeatock bead.. 


Qnantltii 


2,500,000 

85,000 

5,850 

1,060.000 

1,200 

125.000 

87.600 


Articles. 


QoMiUtlea. 


Logs feet|B.  M.. 

Lamber do 

Merohandiae tona.. 

PasseBgera number.. 

Sand oubio  yards. . 

Shtncles number.. 

Wooa oorda  . 


20,000,000 
2,000,000 


00,000 
0,500 

12,000,000 
1,500 


Tennessee  Biver,  Mow  Chattanooga  and  above  Miucle  Shoals,  from  July  1, 1888,  to  June 

30,  1889. 


Articles. 


Coal tons.. 

Cotton bales.. 

Floor barrels.. 

Qrain bosbels.. 

Hfty tons.. 

Liye  stock bead.. 


Qoantities. 


0,600 

0,800 

6,750 

270,000 

856 

88,000 


Articles. 


Lnmber feet,  R.M.. 

Merchandise tons.. 

Sand cnbic  yards.. 

Passengers number.. 

Iron  ore tons.. 


Qoantities. 


500.000 

0,000 
35,000 
72,000 

8,S00 


Tennessee  River,  below  Muscle  Shoals,  from  July  I,  1888,  to  June  30,  1889. 


Articles. 

Qnantities. 

Articles. 

Qnantities. 

Cotton bales.. 

Orain bosLels.. 

Lnmber feet,B.  M.. 

Logs do 

LiTo  stock head.. 

44,000 

210.000 

30,000.000 

24,000,000 

16,500 

Pig-iron  and  ore tons.. 

Tobacco pounda.. 

Peanuts imsbels . . 

lieiobandise i.tons.. 

2,000 

20,000,000 

300,000 

600 

List  of  steam-boats  plying  on  Tenneseee  River. 
LCharacter:  stem- wheel.  | 


Ksmes  of  boats. 

i 

1 

• 

1 

1 

Names  of  boats. 

• 

S 

• 

1 

• 

t 

§ 

Above  OhatJUtnooga. 
Citico 

F«ek 

76 
142 

08 

76 
100 
106 

70 
122 

04 
130 

60 
180 

08 
112 

38 
14*2 

Feet, 
13.00 
24.07 
17.00 

0.00 
18.00 
18.00 
16.00 
28.00 
18.00 
25.00 
12.00 
27.00 
12.00 
18.00 

7.00 
81.00 

Feet 
3.00 
8.08 
3.00 
2.08 
3.06 
3.05 
3.00 
4.00 
3.00 
4.00 
2.00 
8.08 
8.00 
8.05 
8.07 
4.06 

31.80 
857.40 
160.36 

49.60 
148.42 
164.00 

82.72 
203.07 
160.86 
226.26 

44.32 
224.13 

63.01 
173.53 

22.27 
847.43 

Below  Chattanooga 
and  above  Mutele 
Skoait. 

J. H.  Johnson  .... 

B.C.6nnter 

Dixie 

M.V.Boed 

Herbert 

Fe«L 
141.02 
133.00 
80.00 
65.00 
134.00 
120.00 

250.00 
230.00 
206.00 
183.00 

FeeL 

23.00 

28.00 

19.00 

24.00 

27.00 

22.05 

47.00 
44.00 
40.00 
87.00 

FeeL 
4.02 
4.00 
8.00 
3.00 
8.00 
4.00 

6.00 
6.06 
5.06 
5.03 

Dayton 

J.K.Hogbes 

J.W.Bnssell 

Mym 

160.00 
665.04 
110.78 

ll.H.Cligt 

HdyTfllman 

P.  Dickenson 

PinHook 

111.25 
167.00 

WyethCity 

Beiovf     Mneele 
ShoaU. 

John  Gilbert 

W.P.Nisbet 

Clyde  

266.06 

Rockwood. ....... . 

Tallassee 

W.L.  Dagger 

W.L.Norton 

WslterB.LoTe.... 
Xlla  Dnrham...... 

700.00 
625.00 
450.00 

J.  C.  Warner 

City  of  Florence . 
W.H.  Cherry 

42SwOO 

C.Smith 

Allen  J .  Dnncan . . 

Silyer  Cloud 

Crusader 

A  new  packet  for 
the  trade  of  the 
Lower  Tennes- 
see   Is     being 

bnilt .:. 

190.00 

32.00 

0.00 

• 
*700.00 

*About. 
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C  C  3. 
IBiPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

This  stream  rises  in  North  Carolina,  drains  the  western  slope  of  the 
Blae  Bidge«  and  enters  the  State  of  Tennessee  near  Paint  Bock^  about 
121  miles  above  the  janction  of  the  French  Broad  with  the  Holston, 
thus  forming  the  Tennessee  Biver.  In  reference  to  this  matter,  see 
report  for  this  fiscal  year  on  the  improvement  of  *'  Tennessee  Biver 
above  Chattanooga.'' 

About  fifty-three  years  ago  the  State  of  Tennessee  appropriated 
money  for  improving  the  rivers  forming  the  then  so-called  <^  East  Ten- 
nessee district,"  and  commissioners  were  appointed  by  that  State  to 
superintend  the  improvement  of  the  Seven  Island  Shoals,  about  30  miles 
below  Bandridge. 

Some  dams  were  also  built  by  the  State  above  Dandridge.  Several  of 
these  old  State  dams  were  repaired  in  1881,  but  generally  they  have  been 
removed  in  the  progress  of  work  under  the  present  project 

As  provided  by  the  act  of  July  11, 1870,  an  examination  was  made 
of  the  waters  of  the  French  Broad  flowing  in  the  State  of  Tennessee. 

Congress,  "by  act  of  March  31, 1875,  directed  are-examination  of  this 
stream  *^fh>m  its  junction  with  the  Holston  at  Knoxville  to  Leadvale, 
Tennessee."  (See  Beport  of  Chief  of  Engineers,  1871,  page  491^  et  seq.^ 
and  1876,  page  718,  et  seq.) 

The  estimate  for  1871  for  this  section  was  re-submitted  in  1876.  The 
obstructions  were  found  to  be  rock  ledges,  gravel  bars,  bowlders,  snags, 
drill,  etc. 

The  present  project  consists  in  removing  surface  obstructions,  build- 
ing rubble  wing-dams,  and  deepening  the  channel  over  bars  and  ledges 
where  necessary  to  obtain  a  channel  depth  of  2.5  feet  at  ordinary  low 
water  from  mouth  of  river  to  Leadvale^  about  90  miles,  and  having 
a  probable  average  fall  of  1  foot  per  mile  in  that  distance.  This  stretch 
of  river  is  exceptionally  beautiful,  broad,  and  well  adapted  to  naviga- 
tion in  its  lower  course. 

From  mouth  of  Nolichuky  Biver  (Leadvale)  to  the  Tennessee  State 
line,  a  distance  of  about  31  miles,  the  river,  having  a  fall  of  about  7  feet 
per  mile,  is  not  susceptible  of  improvement,  without  a  system  of  locks 
and  dams,  at  a  cost  wholly  disproportionate  to  the  benefits  likely  to  ac- 
crue to  its  present  or  prospective  commerce.  Therefore  the  present 
project  limits  operations  to  the  river  below  Leadvale. 

The  following  appropriations  have  been  made  for  this  work : 

Act  of  Jane  14,  1880 |10,000 

ActofMaioh3.1881 3,500 

Aetof  AngQstd,  1882 5,000 

Act  of  July  5,  1884 3,500 

Act  of  Augost  5, 1886 6,000 

Act  of  August  11, 1888 10,000 

Aggregating  the  immof 38,000 

The  total  amount  expended  to  June  30, 1880,  was  f  28,000,  which  has 
been  applied  to  the  improvement  of  11  of  the  principal  obstructions 
below  Leadvale,  thereby  securing  an  increased  channel  depth  at  low 
water  firom  6  inches  to  10  inches.  These  improvements,  though  limited 
and  incomplete,  have  given  satisfaction  to  those  having  charge  of  rafts 
and  flat-boats. 

As  a  matter  of  economy  in  outlay  for  boats,  superintendence,  etc.,  act- 
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ive  operations  are  carried  on  in  connection  with  the  work  to  be  done 
on  the  Upper  Tennessee  and  its  tribataries,  for  which  appropriations 
are  made. 

As  soon  as  the  stage  of  water  permitted,  early  in  March,  the  U.  S. 
steamer  Weitzel  towed  the  boats,  etc.,  from  their  mooring  at  White 
Creed,  Tennessee  Biver.  to  the  Seven-Island  Shoals,  and  by  the  middle 
of  that  month  the  work  of  quarrying  stone  for  riprap  dams  was  well 
nnder  way. 

An  instrumental  survey  of  the  Seven -Island  Shoals,  Bryant's  Shoals, 
aud  Moses  Shoals  was  made  with  sufficient  accuracy  whereon  to  base 
plans  for  the  necessary  improvements  of  those  obstructions. 

At  the  Seven-Island  Shoals,  in  the  Wesley  Ghute,  some  gaps  in  the 
dams  were  closed,  and  the  island  dam  was  extended  down-stream  to 
deep  water  to  scour  the  sand  and  gravel  bar  that  had  formed  below  the 
dams. 

The  velocity  of  the  current  made  it  frequently  very  difficult  to  ran 
this  chute,  therefore  the  north  dam  was  taken  out,  and  its  stone  is  to  be 
used  in  partly  building  two  spur-dams  firom  the  south  dam  to  check  the 
current  and  hold  it  back  on  the  fall  above.  This  work  was  progressing 
at  the  close  of  the  fiscal  year. 

The  red  or  north  bank,  behind  Bound  Island,  has  been  subject  to 
erosion  for  several  years,  and  a  long  gravel  bar  had  formed  below, 
making  the  channel  crooked  and  difficult. 

A  crib-dam  95  feet  long  was  built  to. change  the  current  from  the 
north  bank,  and  the  gravel  was  removed  and  placed  in  the  crib-dam* 

At  the  foot  of  Bound  Island  the  channel  was  cleared  of  the  large 
<(  fiver  rock,"  logs,  etc,  and  six  check-dams  were  built  out  from  the 
north  bank  and  one  from  the  south  bank,  jnst  below;  these  dams  have 
had  a  marked  effect  in  checking  the  velocity  of  the  current. 

It  is  proposed  to  construct  another  dam  from  the  south  bank  a  little 
further  down-stream. 

A  small  steamer  was  hired  during  June  to  tow  stone-boats  between 
the  quarry  and  dams,  and  it  was  found  to  be  very  satisfactory  and 
economical. 

Amount  expended  during  the  fiscal  year  ending  June  30, 1889,  in- 
cluding outstanding  liabilities,  was  $6,646.61. 
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The  commerce  of  the  French  Broad  River  is  rapidly  increasing,  and 
the  extending  of  the  facilities  offered  by  this  improvement  will  materi- 
ally aid  in  the  development  of  the  mineral  wealth  and  rich  agricultural 
lands  of  the  region  drained  by  this  river  and  its  tributaries. 

The  amount  herein  asked  for  ($30,000)  cau  be  profitably  expended 
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under  the  present  project  in  the  improvement  of  the  shoals  found  on 
examination  to  be  the  most  serioas  obstructions  to  navigation  between 
Leadvalo  and  month  of  the  river. 

The  estimate  of  ooet  of  improTing  French  Broad  River,  Tennessee,  from 

month  of  river  to  Lead  vale $1^,000.00 

Amoont  appropriated.... » • 38,000.00 

Amount  expended 34,002.17 

Money  statement 

Amount  appropriated  by  act  of  Aa^ast  11,  1883 $10,000.00 

July  1, 1889,  amount  expended  daring  fiscal  year,  exolnsive  of 

liabilities  ontstanding  J  nly  1,  1888 |5,0:M.81 

July  1, 1889,  outstanding  liabilities 1,567.36 

6,602.17 

July  1,  1889,  balance  available 3,397.83 

(Amount  (estimated )  required  for  completion  of  existing  prmect 1 12, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  \iO,  1891    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Commercial  statUtics  from  July  1,  1888,  to  Juno  30,  1889. 
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IMPROVEMENT  OP  HIAWASSEE  RIVER,  TENNESSEE. 

This  Stream  rises  in  Georgia  on  the  western  slope  of  the  Blue  Bidge. 
Its  coarse  is  nearly  at  right  angles  to  the  Tennessee  Biver,  which  it 
enters  at  a  point  about  38  miles  above  Chattanooga  and  151  miles  below 
Knoxville. 

In  1830  the  State  of  Tennessee  did  some  work  looking  to  the  improve- 
ment of  this  stream,  bat  with  little  permanent  benefit. 

Under  provision^  of  act  of  Jane  23, 1874,  an  examination  and  estimate 
of  cost  were  made  and  snbmitted.  (See  Beport  of  Uhief  of  Engineers, 
1875,  page  809,  et  seq.) 

This  monntain  stream  was  foand  to  be  greatly  obstracted  by  rock* 
reefs,  gravel-bars,  snags,  and  overhanging  trees. 

It  was  originally  projected,  and  without  any  important  modifications 
fbrms  the  present  project,  to  reduce  the  rock-reef^  and  gravel-bars,  re- 
move bowlders,  snags,  etc.,  and  build  wing-dams  where  necessary  to 
contract  the  water-way,  so  as  to  secare  a  navigable  channel  of  40  feet 
wide  and  2  feet  deep  at  average  low  water  to  Savannah  Ford,  a  dis- 
tance of  about  43  miles. 

The  original  estimate  of  cost  was,  however,  necessarily  increased  in 
1885. 
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The  following  appropriations  bave  been  made  for  this  improvenient: 

Br  act  of— 

AngasiU,l866 $10,000 

Jane  18, 1878 10,000 

H«reh3,1879 3.000 

June  14, 1880 3.000 

lfareh3,1881 1,500 

AngQBt  2, 1882 1,500 

Jaly5,18d4 2,600 

Aagiut5,1886 2,600 

Angntt  11, 1888 1,000 

Ag^reipiting  the  8iun  of 36,000 

This  amount,  less  the  appropriation  by  act  of  Aagnst  IL  1888^ 
has  been  expended  in  carrying  out  the  project  as  stated,  and  nas  le- 
salted  in  securing  an  improved  channel  in  the  lower  river,  by  the  par* 
tial  removal  of  surface  obstructions  and  construction  of  wing*damS| 
which  work  was  carried  on  during  the  last  ten  years  only  in  a  limited 
degree,  by  reason  of  the  lack  of  sufficient  funds  for  a  radical  improve- 
mf»nt  of  the  river. 

Light-draught  steam-boats  ascend  to  Charleston,  Tenn.,  about  21 
miles,  but  the  head  of  navigation  for  flat-boats  and  rafts  is  at  davannidi 
Ford,  about  22  miles  above  Charleston. 

No  work  has  been  done  during  the  fiscal  year,  the  stage  of  water, 
etc.,  not  being  advantageous  for  the  economical  prosecution  of  the  small 
amount  of  work  that  can  be  done  with  the  funds  available,  $1,000. 

The  commerce  of  this  river.is  increasing  and  consists  largely  of  logs, 
grain,  and  general  merchandise,  the  grain  and  other  &rm  produce 
reaching  a  market  on  the  flat  and  keel  boats  firo'm  the  upper  waters,  and 
the  general  merchandise  on  the  small  steamers  plying  at  intervals  be- 
tween Charleston  and  iK>ints  on  the  Tennessee  Biver. 

The  amount  herein  asked  for  ($1,500)  can  be  profitably  expended  in 
continuing  the  work  under  the  existing  project. 

Estimate  of  cost  of  improving  Hiawassee  Blver,  Tennessee |36, 500. 00 

AmoTint  appropriated 35,000.00 

Amount  expended 34,021.80 


Money  statement 

Amount  appropriated  by  act  of  August  11,18R8 91*000.00 

Jnly  1, 1889,  outstanding  liabilities 21.89 


July  1, 1889,  balance  available, 


978.11 


Amount  (estimated)  reouired  for  completion  of  existing  project 1, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  )i  of  river. and 
harbor  acts  of  1866  and  1667. 


Commercial  statistics,  from  July  1,  1888,  to  June  30,  1889. 
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C  C4. 
IMPROVEMENT  OF  CLINCH  RIVER,  TENNESSEE. 

The  Clinch  Biver  rises  in  the  Cumberland  Mountains,  in  southwestern 
Virginia,  and  after  a  course  of  about  395  miles  enters  the  Tennessee 
Biver  at  Kingston,  Tenn.,  110  miles  above  Chattanooga.  Its  drainage 
area  is  about  1,436  square  miles. 

At  intervals  from  1830  to  1845  the  State  of  Tennessee  made  appro- 
priations for  improving  this  water- way ;  but  under  the  loose  contract 
system  adopted  by  the  State  no  permanent  benefit  resulted.  Some  of 
the  State  dams  have  been  repairod  or  modified  by  the  United  States, 
while  others  have  been  removed  as  obstructions. 

Under  provisions  of  the  act  of  March  3, 1875,  examinations  both  in 
Tennessee  and  Virginia  were  made  in  that  year.  (See  Beport  of  Chief 
of  Engineers,  1876,  page  741,  et  geq,) 

It  was  tben  found  that  this  river,  in  common  with  all  the  mountain 
streams  tributary  to  the  Tennessee,  was  obstructed  by  ledges  and  rock 
points,  gravel  shoals  and  bars,  snags,  overhanging  trees,  and  a  narrow, 
crooked  channel  at  many  places. 

The  project  adopted,  and  under  which  operations  are  now  carried  on, 
is  to  reduce  the  rock-ledges  and  gravel  bars,  and  to  remove  snags,  bowld- 
ers, and  overhanging  trees,  and  by  the  construction  of  riprap  dams  to 
contract  the  water-way,  so  as  to  obtain  at  ordinary  low  water  a  channel- 
depth  of  2  feet  from  the  mouth  of  river  to  Clinton,  about  70  miles,  and 
1\  feet  from  Clinton  to  Walker's  Ferry  (Haynes),  about  75  miles. 

On  the  section  of  river  above  Haynes  to  the  Tennessee  State  line, 
about  85  miles,  the  only  work  that  can  be  done  to  advantage  is  to  re- 
move surface  obstructions  sufficiently  to  assist  flat-boats  and  rafts  dur- 
ing the  so-called  ^<  rain-tides."  The  head  of  high-water  navigation  is  at 
Osbom's  Ford,  Va.,  about  35  miles  above  the  boundary  line  between 
Virginia  and  Tennessee. 

The  following  appropriations  have  been  made  for  this  work,  only  its 
course  in  Tennessee,  about  230  miles,  being  provided  for  by  the  six  Con- 
gressional appropriations  made  for  tnis  stream  : 

Act  of  June  14, 1880 »10,000 

Act  of  March  3, 1881 3,000 

ActofAagii8t2, 1882 3,000 

Actof  Jufy5, 1884 5,000 

Act  of  AngostS,  1886 5,000 

Aot  of  August  U,  1888 5,000 


B*« 


Aggregating  the  snm  of 31,000 

The  amount  expended  to  June  30, 1888,  was  $25,958.00,  which  has 
i^esolted  in  securing  an  improved  channel  at  several  of  the  principal 
obstructions  in  the  lower  river  and  safer  navigation  for  flat-boats  and 
rafts  below  Walker's  Ferry  (Haynes)  at  lower  stages  of  the  river  than 
before  channel  work  was  begun  in  1880. 

During  the  present  fiscal  year  high  water  hindered  active  operations 
until  September  23, 1888,  when  work  was  begun  in  the  channel  and  con- 
tinued until  the  close  of  December,  1888.  Inclement  weather  and  high 
water  again  stopped  the  work  until  the  middle  of  May,  1889,  when  work 
was  resnmed  at  Lew  Allen  Shoals  and  was  in  progress  at  close  of  fiscal 
year. 

In  September  work  was  begun  at  Cane  Greek — repairing  and  fitting 
up  the  boats,  etc.    The  working  force  then  moved  downstream  abont 
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1  mile  to  Kirkpatrick  Shoals.  At  this  point  and  at  Moses  Bock  the  rock 
ledges  were  rednced,  and  loose  rock  taken  oot,  and  the  channel  widened 
al>ont  20  feet  by  blasting.  Moving  down-stream  to  Lew  Allen  Shoals, 
abont  4  miles  above  Glinton,  where  one  of  the  old  dams  bnilt  by  the 
State  was  strengthened  and  raised  abont  3  feet,  a  new  dam  120  feet  long 
connecting  the  left  bank  with  the  island  was  also  built,  as  well  as  a 
light  dam  to  prevent  a  catting  through  of  the  smaller  island. 

Owing  to  the  probable  shortness  of  the  season  two  small  parties 
were  set  at  work  clearing  the  channel  of  snags,  drift,  and  other  surfiice 
obstructions;  one  moving  down  the  river  from  Walkers  Ford  and  the 
other  moving  np-stream  from  Lew  Allen  Shoals,  and  adding  2  feet  in 
height  to  the  dam  at  Hibb's  Shoal's. 

On  meeting,  they  dropped  down  to  the  main  force  at  Lew  Allen  Shoals, 
where  building  riprap  dams  and  rock  excavation  in  channel  were  con- 
tinued until  work  was  closed  for  the  season. 

As  soon  as  the  stage  of  water  permitted,  in  May,  1889,  work  was  re- 
newed at  the  Lew  Allen  Shoals,  removing  rock  from  channel  and  liulld- 
ing  dam  at  lower  point  of  island,  which  operations  were  being  carried 
on  at  the  close  of  the  fiscal  year ;  the  amount  expended,  including  the 
outstanding  liabilities,  $4,275.82. 
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Attention  is  invited  to  the  construction  of  fish  trap  dams  in  this 
stream,  apparently  authorized  by  the  acts  of  Tennessee,  forty-fourth 
general  assembly,  1885,  chapter  49,  approved  April  2,  1885. 

These  ^'traps'' are  formidable  obstructions  to  the  free  use  of  these 
navigable  waters,  and  appear  to  demand  legislative  or  executive  action 
to  the  extent  of  preventing  the  closure  or  obstruction  of  the  navigr  ^le 
channel  of  the  Clinch  Uiver.  For  copy  of  act  al)ove  referred  to,  e'  ?., 
see  Beport  of  Chief  of  Engineers,  1888,  page  1008. 

The  Clinch  River  is  the  principal  highway  for  the  timber,  ore,  and 
products  of  the  rich  agricultural  and  mining  sections  drained  by  it  and 
its  tributary  streams,  there  being  no  railroad  readily  accessible  to  the 
varied  interests  of  its  upper  waters. 

The  commerce  of  the  Clinch  Eiver  is  carried  on  principally  in  flat- 
boats  and  rafts,  which  are  floated  on  the  ^^rain  tide^"  or  sudden  rises 
to  a  market  at  Kingston  or  to  Chattanooga  and  points  on  the  Upper 
Tennessee.  Small  steamers  ascend  the  Clinch  to  Clinton,  about  70 
miles.  This  commerce  is  reported  as  rapidly  increasing,  bat  ii  is  very 
difficult  to  get  data,  ^^  commercial  statistics,'^  the  bulk  of  the  freights 
going  to  make  up  the  report  of  commerce  of  the  Upper  Tennessee,  which 
is  necessarily  and  largely  the  aggregate  shipments  of  its  upper  tribu- 
taries, for  instance.    The  rafting  and  lumber  business  of  the  Upper 
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Tennessee  at  and  above  Chattanooga  receives  its  log  supply  to  a  great 
extent  fiom  the  Clinch  Eiver. 

The  amount  herein  asked  for — the  balance  of  the  estimates,  $19,000 — 
can  be  profitably  expended  in  continuing  the  improvement  of  the  prin- 
cipal obstructions  by  excavation  and  construction  of  wing-dams,  and  in 
clearing,  widening,  and  deepening  the  channel  between  Walker's  Ford 
(Haynes)  and  mouth  of  river,  and  in  removing  surface  obstmctioos 
below  the  Virginia  State  line,  as  provided  by  the  existing  project;  thus 
securing  for  the  passage  of  rafts  and  flat-boats  a  lengthened  season  of 
navigation. 

The  original  estimate  for  improving  Clinch  River,  Tennessee |96,400. 00 

Inereaeed  in  1885  to 50,000.00 

Amoant  appropriated 31,000.00 

Amount  expended 30,163.07 

• 

Money  statement 

July  1,1888,  amonnt  available |41.91 

Amoant  appropriated  by  act  of  Angost  11,  1888 5,000.00 


Jnly  1,  1889,  amonnt  expended  dnricg  fiscal  year,  exclnsive  of 

liabUities  outstanding  July  1,  1888 $3,589.98 

July  1,1889,  outstanding  liabilities 615.00 


July  1,  1889,  balance  available 


5,041.91 


4,204.98 
836.93 


'Amount  (estimated)  reouired  for  completion  of  existing  project 19, 000. 00 

J  Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  Jane30, 1891    19, 000  00 
1  Submitted  in  compliance  with  requirements  of  sections  x  of  river  and 


»mpliance  with  requirements 
harbor  acts  of  1866  a&d  1867. 


Commercial  siatistios,  fr<m  Juljf  I,  1888,  to  June  30,  1889. 


ArlideB. 

Quantities. 

Artidfla. 

QnantttlM. 

Orate bash^U.. 

Lnnbor fMtB.  M. . 

188,000 
300.000 

LoRS feetRM.. 

10,000.000 
00 

CC5. 

IMPROVEMENT  OF  CUMBERLAND  RIVER.  TENNESSEE  AND  KEITTUCKY. 

This  stream  rises  on  the  west  slope  of  the  CamberlaDd  Moantains,  in 
Eentncky,  and  after  a  winding  coarse  of  abont  700  miles  enters  the 
Ohio,  abont  73  miles  above  the  month  of  that  river. 

Its  improvement  was  undertaken  by  the  States  of  Kentucky  and 
Tennessee,  together  with  other  streams  within  their  borders,  in  ISSO 
and  subsequent  years,  but  witli  only  temporary  beneficial  results. 

In  1830,  Tennessee  passed  an  act  establishing  a  board  of  internal 
improvement,  and  appropriated  IHO^OOO  for  the  rivers  lying  west  of 
Oomberland  Mountains  and  east  of  Tennessee  River,  and  in  1846  in- 
corporated the  ^^Oamberland  Navigation  Company,"  for  the  pnrpose  of 
improving  the  *'  navigation  of  Cumberland  River  below  the  town  of 
Nashville^  by  means  of  locks  and  dams,  but  it  does  not  appear  that 
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anything  of  moment  was  done  ander  thiu  franchise  to  fornish  slack- 
water  navigation  npon  the  Lower  Cumberland. 

In  1834,  a  survey  was  ordered  by  Congress,  and  made  by  Capt  How- 
ard Stanbury,  npon  which  was  based  the  project  for  the  expenditure  of 
the  appropriations  subsequently  made. 

From  1832  to  1838  Congress  made  five  appropriations  for  this  river, 
aggregating  the  snm  of  ll55,000,  of  which  sum  $20,000  was  specially 
appli^  below  Nashville  and  $135,000  upon  the  general  river. 

No  appropriations  for  its  improvement  were  made  by  the  United 
States  irom  1838  to  1871. 

By  act  of  July  11, 1870,  an  examination  was  authorized  ^'  at  Cumber- 
land Biver  from  its  mouth  to  the  head  of  navigation."  (See  Beport  of 
Chief  of  Engineers,  1871,  page  469  et  seq.)  Upon  this  examination  is 
based  the  present  project  for  the  improvement  of  the  river  below  Nash- 
ville, also  that  for  the  work  done  since  1876  between  Nashville  and  the 
foot  of  Smith's  Shoals,  until  the  adoption  of  the  existing  project  for  a 
complete  system  of  locks  and  dams  above  Nashville  to  head  of  Smith's 
Shoals. 

The  work  done  at  the  Smith's  Shoals,  extending  10  miles  above  Bum- 
side,  Ey.,  was  based  on  an  examination  made  in  1875. 

From  1871  to  1886,  inclusive,  thirteen  appropriations  have  been  made 
aggregating  the  snm  of  $886,000,  which  has  been  or  is  being  appHcd 
upon  the  sections  of  the  river,  as  specified  and  provided  for  by  the  sev- 
eral acts  making  the  appropriations. 

The  obstructions  in  this  river  are  of  the  same  general  character 
throughout  its  course,  consisting  of  ledges,  gravel  and  sand  bars,  bowl- 
ders, snags,  overhanging  trees,  and  rapid  currents;  and  of  mill-dams  in 
the  section  of  river  at>ove  the  mouth  of  JellLco  Creek. 

About  60  miles  above  Burnside,  Ey.,  are  the  Great  Falls  of  the  Cum- 
berland, a  vast  barrier  to  navigation,  the  difference  of  level  between 
crest  and  foot  of  the  main  fall  alone  being  about  54  feet. 

A  reconnaissance  above  the  falls  was  made  in  1880. 

(1)  BELOW  NASHVILLB  (ABOUT  200  MILES). 

This  section  of  the  Cumberland  is  navigable  from  Nashville  to  the 
mouth  of  the  liver  for  all  steamboats  plying  upon  it  for  about  six 
months  in  each  year,  and  for  boats  drawing  not  more  than  3  feet 
from  six  to  eight  months,  and  for  boats  of  about  16  inches  draught 
the  entire  year,  except  at  an  unusually  low- water  season,  when  the 
mouth  of  the  river,  at  Smithland,  Ey.,  is  seriously  obstructed  by  the 
formation  of  sand-bars,  the  volume  of  the  Cumberland  at  that  stage 
being  insufficient,  unaided,  to  effectually  scour  and  keep  open  the  Een- 
tucky  Chute  of  the  Ohio  to  the  deep  waters  of  that  river  below  Cumber- 
land Island. 

Explanatory  of  the  work  done  and  to  be  done,  I  repeat  the  statement 
in  the  annual  report  of  last  year. 

From  1832  to  the  preseDt  time  the  work  done  below  Nashville  has  been  simply  io 
clear  the  chanDel  of  sarface  obstructioos,  to  improve  from  time  to  time  some  of  the 
worst  shoals,  aad  thus  to  secure  safety  to  the  life  and  property  afloat  daring  a  length- 
ened season  of  navigation  ;  but  as  Congress  has  already  provide<l  for  a  radical  im- 
provement of  the  river  above  Nashville  by  a  system  of  locks  and  dams,  beginning 
with  a  lock  at  the  lower  Nashville  Island,  it  may  reasonably  be  anticipated  that  the 
section  below  Nashville  will  ultimately  form  a  part  of  a  complete  system  of  canaliza- 
tiou,  to  the  mlviintage  of  navigatiou  and  the  geueral  interests  of  the  Lower  Camber- 
land,  the  river  forming  the  highway,  and  in  many  cases  the  only  means  of  transit  for 
persons  and  property  between  the  villages  and  towns  scattered  along  its  lower  coarso. 
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Under  provisions  of  act  of  August  11, 1888,  a  survey  is  to  be  made  of 
the  <*  Lower  Gumberlaud  Biver  from  Nashville  to  mouth  to  ascertain  if 
necessary  to  establish  locks  and  dams." 

A  survey  party  for  this  duty  was  organizing  at  the  close  of  the  fiscal 
year 

The  total  amount  appropriated  for  this  section  was  $265,000,  and  the 
total  amount  expended  to  June  30, 1888,  under  the  present  project,  was 
$254,858.35,  which  has  resulted  in  removing  surface  obstructions,  re- 
ducing gravel  and  sand  bars,  blasting  a  channel  through  reefs,  and 
building  riprap  dams  to  contract  the  water-way  sufficiently  to  obtain 
additional  channel  depth  at  the  most  dangerous  obstructions,  and  a 
lengthened  season  of  navigation. 

So  channel  work  has  been  done  during  the  fiscal  year,  the  stage  of 
water  being  unfavorable  since  the  appropriation  of  1888  became  avail- 
able. 

Amount  expended  during  fiscal  year,  indudiog  outstanding  liabili- 
ties, was  $1,732.98.  Forty-two  bench-marks  have  been  established  to 
aid  in  determining  uniform  high-water  grade  lines  on  the  lower  Cum- 
berland, in  view  of  the  probable  construction  of  bridges  by  authority 
of  Congress. 

Watching  and  caring  for  engineer  property  and  current  contingent 
expenses  for  surveys,  etc,  formed  part  of  the  expenditures. 

The  difficulty  of  entering  the  month  of  the  Cumberland  River  at  low 
water,  caused  by  the  forming  of  shoals  in  the  Kentucky  Chute  of  the  Ohio, 
was  referred  to  a  Board  of  Engineer  Officers,  who  recommended  the 
construction  of  a  pile  and  brush  dam,  with  crib  superstructure,  along 
the  upper  side  of  the  tow-head  and  parallel  to  the  south  shore  of  Cum- 
berland Island,  and  that  the  necessary  bank  protection  be  put  in  place 
before  the  dike  is  begun. 

It  is  estimated  that  this  work  will  cost  about  $130,000,  to  which  has 
been  added  $20,000  for  protecting  bank  of  Cumberland  Island  in  part. 

With  the  report  of  the  Board  was  transmitted  an  explanatory  state- 
ment by  the  engineer  officer  in  charge  of  the  work  of  improving  Cum- 
berland Biver,  having  in  view  the  making  of  the  report  more  clear  and 
complete,  as  a  representation  of  the  matter  from  the  stand-point  of  the 
navigation  and  commercial  interests  of  the  Lower  Cumberland. 

This  statement  suggests  that  authoritative  action  be  had  establish- 
ing the  exact  locale  of  the  mouth  of  the  Cumberland,  and  also  invites 
attention  to  the  possible  necessity  of  rebuilding  the  so-called  Cumber- 
hind  Bam,  and  closing  the  Dog  Island  Chute  of  the  C  hlo  in  order  to 
give  the  needed  relief  at  the  mouth  of  the  Cumberland. 

Ko'work  has  been  done  at  the  mouth  of  the  river  since  1884,  but 
some  advantage  was  obtained  previously  by  dredging  and  construction 
of  brush-dams ;  but  the  conditions  now  are  practically  what  they  were 
when  work  was  begun  in  1881,  supplemented  by  the  tendency  to  scour 
along  the  Kentucky  shore  and  thus  causing  considerable  caving  of  the 
left  hskuk  and  consequent  riparian  damage. 

In  this  connection  the  Paducah  (Ky.)  Standard  reports  in  its  Biver 
Bulletin  of  recent  date  ^<  that  the  channel  at  the  head  of  Cumberland 
Island  is  cutting  out  and  it  bids  fair  to  become  the  regular  channel 
again,  as  there  is  now  over  5  feet  of  water  there.  When  heretofore 
there  was  but  6  or  7  feet  on  the  gauge  at  this  place  there  was  but 
scant  4  feet  at  the  head  of  Cumberland  Island.  The  channel  above 
there  is  changing  and  the  bank  caving  in  and  sending  the  water  down 
through  the  old  way." 

The  engineer  officer  in  charge  has  not  been  able  to  examine  into  this 
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matter  in  season  for  this  report,  and  can  not  tberefore  verify  <nr  deny 
the  above  statement 

The  amount  herein  asked  for  ($200,000)  can  be  profitably  expended 
in  oontinning  work  nnder  the  present  projecty  by  removing  snags,  bowl- 
ders, etc.,  from  the  channel  and  reducing  those  obstructions  which  may 
be  determined  to  be  the  most  serious  on  examination ;  also  to  begin 
the  improvement  of  the  mouth  of  the  river,  by  the  construction  of  the 
proposed  pile  and  brush  dam,  or  dike,  and  bank  revetment,  provided 
the  amount  appropriated  is  in  any  reasonable  degree  adequate  to  com- 
mence the  work. 

The  estimate  of  coetof  improying  Cumberlftxid  Biver  below  Nashville,  as 

modified  in  1888 $496,000.00 

Amonnt  appropriated 265,000.00 

Amoant  expended • 256,387.90 

Money  statement. 

Jnly  1, 1888,  amount  available $141.65 

Amount  appropriated  by  act  of  Aagost  11,  1888 ; 10,000.00 

10,141.65 
July  1,  1889,  amount  expended  during  fiseal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $1,374.49 

July  1,  1889,  outstanding  liabiUties 155.06 

1,529.55 

Jnly  1, 1889,  balance  available 8,612.10 

{Amoant  ^estimated)  required  for  completion  of  existing  project 233, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1891  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(2)    ABOVE    NASHVILLB    337    MILBS-PROM    NASHVILLE  TO  HEAD  OF 

smith's  shoals. 

The  CnmberlaDd  Biver  is  navigable  to  Point  finrnside,  Eentacky, 
327  miles,  for  steam-boats  drawing  not  more  than  3  feet  from  foar  to 
six  months  of  each  year,  and  for  boats  of  greater  draught  from  two  to 
three  months. 

From  Nashville  to  month  of  Ganey  Fork  River  (Carthage,  118  miles) 
the  river  is  navigable  for  steam-boats  of  2^  feet  dranght  from  six  to 
eight  months,  and  for  those  of  greater  dranght  fonr  or  five  months. 
Steam-boats  of  light  dranght  can  ascend  to  Burksville,  238  miles  above 
Nashville,  for  from  five  to  seven  months,  and  larger  boats  four  or  five 
months. 

From  1876  to  1882,  inclnsive,  the  sum  of  $277,000  has  been  appropri- 
ated for  this  section,  which  has  been  expended  in  clearing  the  channel 
of  snags,  drift,  and  other  surface  obstructions,  and  in  securing  an  in- 
creased depth  of  several  inches  at  the  principal  obstructions,  with  a 
lengthened  season  of  navigation. 

A  survey  was  made  in  1883,  and  estimates  and  report  submitted  in 
1884,  providing  for  a  complete  system  of  locks  and  dams  &om  Nash- 
ville to  head  of  Smith's  Shoals. 

The  act  of  July  5,  1884,  appropriated  f  50,000  for  an  improvement  to 
be  made  in  accordance  with  the  provisions  of  Senate  Ex.  Doc.  129| 
Forty-eighth  Congress,  first  session,  which  provides  that  the  locks 
*^  should  be  about  60  feet  wide  and  250  feet  between  miter-sills,  though 
perhaps  smaller  dimensions  would  answer  the  purpose.'' 
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The  present  project  embraces  therefore  the  constraction  of  30  locks 
and  dams,  23  locks  from  Nashville  to  Barnside,  Ky.,  and  7  at  Smith's 
Bhoals,  at  an  estimated  cost  of  $4,077,922.  (See  Report  of  Chief  of 
Engineers,  1884,  page  1663  et  seq.) 

The  number  of  locks  estimated  for  between  Nashville  and  Bnrnside 
can  probably  be  lessened,  as  assuming  the  extreme  lift  of  the  locks  to 
be  12  feet,  the  total  fall  of  the  river  from  Point  Bnrnside  to  Nashville 
being  223  feet,  the  nnmber  of  locks  required  may  not  exceed  20.  * 

The  following  appropriations  have  been  made  for  this  work : 

Act  of  Julf  5, 1884 $50,000 

Act  of  August  5, 1886 75,000 

Act  of  Angost  11,  1888 200,000 

Aggregating  the  sam  of 325,000 

The  first  of  the  appropriations  was  largely  expended  in  open  channel- 
work,  in  a  tentative  manner,  so  as  to  ascertain  how  far  wing  and  train- 
ing dams  could  be  used  in  combination  with  a  system  of  lockage. 

By  act  of  August  5, 1886,  Congress  specifically  provided  for  this  work 
of  canalization,  appropriating  $75,000  for  ''  commencing  with  the  lock 
at  or  near  the  lower  island  at  Nashville." 

Based  on  the  report  and  recommendation  of  a  Board  of  Engineer  Offi- 
cers, plans  for  the  construction  of  this  lock  and  dam  (No.  1)  have  been 
approved.  The  dimensions  of  the  lock  being  280  feet  long,  52  feet  wide, 
having  walls  26  feet  high,  with  4  feet  of  water  on  lower  and  5  feet  on 
upper  miter-sill. 

The  amount  expended  to  June  30, 1888,  under  the  existing  project 
was  $64,424.20  and  has  been  applied  to  clearing  the  channel,  repairing 
dams,  etc.,  and  in  making  the  necessary  surveys,  borings,  cuvrent  ob- 
servations, estimates  and  general  contingencies  pertaining  to  the  work 
of  lock  construction. 

During  the  fiscal  year  lands  were  purchased  by  and  conveyed  to  the 
United  States  for  sites  of  lock  and  lock-keeper's  house  on  the  north 
bank,  and  site  of  dam-abutment  on  south  bank  of  river.  Contract  wa^ 
entered  into  September  19,  1888,  with  Holmes  &  Wilk,  of  Nashville, 
Tenn.,  for  excavating  lock-pit  and  part  construction  of  lock- walls. 

As  soon  as  practicable  work  was  begun  under  contract  on  the  coffer- 
dam and  excavating  of  lock-pit,  but  an  unusually  lengthened  season  of 
high  water  has  prevented  active  operations,  so  very  little  progress  has 
been  made  under  this  contract. 

About  100  of  the  800  linear  feet  of  coffer-dam  has  been  built,  and  865 
cubic  yards  of  rock  excavated  from  lock-pit ;  a  small  quantity  of  stone 
for  lock  masonry  has  also  been  quarried  and  cut. 

In  view  of  the  fact  that  no  building  was  available  for  use  of  the  United 
States  at  the  lock-site,  it  was  deemed  advisable  to  build  the  lock-keep- 
er's house  at  once,  so  that  it  could  be  utilized  for  engineer  office  and 
storehouse  dui  ing  the  progress  of  lock  and  dam  construction .  This  plan 
having  been  approved,  contract  was  entered  into  November  9, 1888, 
with  Phillip  Lewis  Hedrick,  of  Nashville,  Tenn.,  to  build  the  house,  and 
it  has  been  completed  and  accepted. 

Plans  were  submitted  and  approved  in  May  last  showing  the  method 
of  filling  and  emptying  the  chamber  of  Lock  1,  and  of  maneuvering  the 
gates  and  wickets  by  hydraulic  machineryc 

The  plan  for  construction  of  abutment  of  Dam  No.  1  having  been  ap- 
proved, advertisements  were  issued,  and  bids  for  building  the  seme  wUl 
be  opened  August  6, 1889. 

The  necessary  boringS|  soundings,  test-levels,  and  current  velocity 

BNa  89 116 
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observations  having  been  made  above  Lock  "So,  1,  the  proposed  sites  of 
Lock  and  Dam  No.  2  and  lock-keeper's  house,  near  Beck's  Ripple,  aboat 
14  miles  above  Nashville,  have  been  approved  by  the  Chief  of  Engineers, 
and  negotiations  for  the  purohase  of  the  lands  and  examination  as  to 
title,  wer^  in  progress  at  close  of  fiscal  year.  The  lands  will  be  ob- 
tained and  contracts  entered  into  for  the  constrnction  of  the  lock,  dam, 
and  house  as  S4K)n  as  possible  to  the  extent  of  the  funds  available.  A 
iine  of  levels  was  also  run  from  Lock  2  to  head  of  Jones  Island }  the  site 
of  Lock  3  will  probably  be  selected  in  that  vicinity. 

To  expedite  the  cession  of  the  jurisdiction  of  the  State  of  Tennessee 
over  said  lands,  and  other  lands  needed  for  the  same  purposes  within 
the  limits  of  that  State,  so  that  work  can  be  begun  without  delay  await- 
ing action  of  the  general  assembly,  which  holds  sessions  only  biennially, 
application  was  made  to  the  Tennessee  legislature  last  January  for  <^  an 
act  to  give  consent  to  the  purchase  by  the  United  States  of  suoh  lands 
for  sites  of  locks,  dams,  lock-keepers'  houses,  etc.,  as  may  be  required 
in  the  improvement  of  the  Cumberland  Biver  by  the  United  States,  and 
to  grant  cession  of  the  jurisdiction  over  such  lands ; "  such  an  act  was 
approved  by  the  governor  of  Tennessee  January  26, 1889. 

A  serious  break  existing  in  the  dam  at  Sand  Shoals,  about  150  miles 
above  Nashville,  it  was  repaired  in  January  and  February,  and  the 
alluvial  bank  in  its  vicinity  protected  by  willow-brush  and  stone  against 
further  caving. 

The  interests  of  navigation  demanding  that  the  channel  above  Nash- 
ville should  be  kept  clear  of  snags,  overhanging  trees,  drift,  etc.,  and 
that  such  repairs  of  dams  be  made  as  were  absolutely  necessary  to 
maintain  the  improvements  already  secured,  a  snag-boat  party  was 
organized  in  March,  and  began  operations  by  repairing  the  dam  at 
Walton's  Shoals,  moving  down-stream,  clearing  away  surface  obstruc- 
tions, etc.,  to  the  mouth  of  Ganey  Fork  River — a  stretch  of  river  of  about 
117  miles.  The  working  force  then  moved  up  the  Ganey  Fork  Biver  to 
do  such  work  as  could  l^  done  with  the  small  amount  of  funds  available 
fbr  that  work. 
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Amount  expended  during  the  fiscal  year^  including  outstanding  lia- 
bilities, was  $15,765.67. 

In  connection  with  the  necessity  of  maintaining  a  safe,  navigable^ 
open  river  channel,  during  the  period  of  lock  construction,  and  that 
funds  be  appropriated  for  that  purpose,  I  would  respectfully  recommend 
that  the  $5,000  appropriated  by  the  act  of  August  2, 1882,  for  <^  improv* 
ing  Cumberland  Biver,  above  the  mouth  of  Jellico,  Kentucky,''  and  re- 


h 
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mainiog  in  the  United  States  Treasury  nndrawn,  be  made  available  for 
expenditure  upon  the  '^  Cumberland  Biver  above  Nashville,"  as  it  can 
be  profitably  expended  removing  surface  obstructions,  repairing  dams, 
etc. 

The  commerce  of  the  Upper  Cumberland  is  shown,  in  part,  by  the 
accompanying  statistics. 

The  prospective  advantage  to  the  commerce,  as  well  as  present  bene- 
fits to  the  community,  are  the  extension  of  the  lower  rivej:  trade  to 
points  above  Nashville,  as  fast  as  the  locks  can  be  completed  and  htil- 
ized,  and  for  the  upper  river  the  opening  up  of  a  cheap  and  safe  means 
of  transportation  for  the  almost  unlimited  mineral  and  forest  resources 
of  the  Upper  Cumberland  Valley. 

A  steamboat  line  is  operating  between  Burkesville  and  the  head  of 
navigation,  Bumside,  independent  of  the  Nashville  trade. 

It  is  deemed  advisable  to  repeat  the  recommendation  of  the  last  An- 
nual Beport : 

That  the  section  of  river  from  Barnaide  to  the  Kentacky  State  line  has  claims  for 
immediate  improvement  quite  as  great  as  those  on  the  portion  directly  above  Nash- 
ville. 

The  facilities  for  carrying  on  the  improvement  flrom  Point  Bomside  are  equal,  if 
not  superior,  to  thobe  at  Nashville. 

Stone  for  locks^  of  excellent  quality,  can  be  found  near  at  hand,  while  all  other  sup- 
plies, e8i>ecially  iron,  can  be  obtoined  via  Cincinnati  ra|>idly  and  at  the  lowest  pos- 
sible cost. 

These  considerations  lead  to  the  suggestion  that  it  may  be  advisable  to  subdivide 
the  Cumberland  River  above  Nashville  to  head  of  Smith's  ShoaU,  Kentucky,  and  the 
appropriations  for  its  improvement,  into  three  sections : 

ICUas. 

First.  In  Tennessee,  above  Nashville 130 

Second.  In  Kentucky,  below  Point  Burnride • 197 

Third.  At  Smith's  Shoals 10 

Th^  amount  herein  asked  for  ($1,000,000)  can  be  profitably  expended 
in  completing  lock  and  dam,  and  lock-house,  No.  2 ;  in  making  neces- 
sary survey  of  river  and  banks,  from  Lock  2  to  Lock  3,  to  definitely  de- 
termine the  site  of  the  latter :  to  purchase  sites  and  enter  into  contracts 
for  construction  of  lock  and  dam,  and  lock-house^  'So.  3 ;  and  if  the  plan 
above  recommended  to  carry  on  work  in  two  sections,  the  upper  one 
being  in  Kentucky,  be  approved,  to  procure  sites  and  begin  the  upper 
locks  of  the  series  below  Smith's  Shoals,  about  4  miles  below  Burnside, 
Sy.,  near  Waitsborongh,  to  clear  channel  of  snags,  repair  dams,  and 
such  miscellaneous  work  as  may  be  necessary  to  maintain  a  safe,  navi- 
gable, channel. 

Estimates  for  improving  Cumberland  River  from  Nashville  to  head  of 

Smith's  Shoals |4, 077, 92SJ.  00 

Amount  appropriated 325,000.00 

Amount  expended  and  amount  covered  by  contracts I  ^'  ??q*  ^ 

Money  statement 

July  1,  1888,  amount  available 170,575.80 

Amount  appropriated  by  act  of  August  lly  1888 300,000.00 

S70, 575. 80 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstandmg  July  1,  IsSi 13, 746. 01 

July  1,  1889,  outstanding  liabilities 1,393.20 

July  1,  1889,  amount  covered  by  existing  contracts.... 56,543.87 

71, 683, 08 

July  1,  1889,  balance  available 198,892. 72 


■ 
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• 

{Amoant  (estimated)  reqnired  for  completion  of  existing  project $3,750,982. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinir  June 
30,1891 :...r: !7r. 1,000,000.00 
Sabmitted  in  compliance  with  reqnirements  of  sections  2  of  rlTer  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  pfopo9a1$  for  huilding  cofer-daMf  exeavaHng  lo6k-pii,  ami  con$1rueii&n  tf  L^ek 
No.  1,  Cumberland  Siver,  opeied  Augu$t  7,  1888,  bg  JAeuL  CoL  J.  W,  BarUw,  Corj^  of 
Enginoero. 
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VaoM  And  addroH  of  bidder. 


Ha^faM  A  Gftjner,  Syraciue,  K.  Y 

HoM  A  P«ti(didi«r.  Pittebmvh,  P»  . . 
H.  FT  HobnM  &  PhU.  WUk,  Jr.,  NMh 

▼ilid.  TWlPi*      r- 

Wbitait  A  AdAmt,  KMhyine.  Tenn. . . 
D.  MoDonald,  LooisTille,  Ky 


Coffor«daiii 
(too  Unew  feet). 
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18.00 
2S.00 

ft.7S 

8.00 

1&.00 


I 


$4,800 
13,800 

3,450 
4800 
91 000 


BzeSTatioB,  look-pit.. 


I! 

■S&. 


$0.40 
L20 

.60 
.00 
.80 


e  u 


1-^ 

o  -  i 


I 


$L00 
.27 

.80 
.80 
.40 


$1.80 
8.48 

LIS 
LOO 
LM 


I 


$20,830 
87,848 


17.180 
U,840 


i 


1 

8 

8 

4 


KsBio  And  sddroas  of  bid- 
der. 


Hof^heo  &  Gayner,  8jr»- 

caso,  K.  Y 

HoftR  it  Petltdidter,  Pitts- 

barsh,  P» 

H.  F.  HolmeB  St  PhU.  WUk, 

Jr.,  NeshTille.  Tonn.* 

Whitait  A  Adama.  Naah- 

▼illo,Teim 

D.  MoDooald,  Looisvllle,  Ky 


Look  ooDitmottoii,  nuMonry. 
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$1S.S0 

18.00 

11.00 
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$17.00 

15.00 

12.00 

12.00 
1 17. 45 
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$22.00 

17.00 

14.60 

12.60 
1&75 


$iO 
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.  40 
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•  8  « 


$0.75 

.87 

L60 

2.00 
LOO 
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$55,725 

48;  887 

41,825 

88,700 
87,800 


3 

3 


$80,856 

101, 010 

57,080 

01,820 
88,200 


*  Awarded. 

Contract  entered  into  with  Holmes  &  Wills,  September  19,  1888,  and  in  force  at 
doae  of  fiscal  year. 

Ab$iract  of  propoMU  for  huilding  one  lock-keeper'a  hotue  eompleto  at  Look  No,  1,  Cam- 
berland  Biver,  opened  October  18, 1888,  by  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers, 


ITo. 

Name  and  addreas  of  bidder. 

Coat. 

Bemarka. 

1 

PhilliD  Lewia  Hedrick.  KaahTillo.  Tenn 

$2,740 

*  Awarded. 

*  Modified  by  aapplemental  agreement  April  17, 1888,  to  $2,887.80. 
Contract  entered  into  with  Phillip  Lewis  Hedrick,  Noyember  9,  1888. 
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COMMEBCIAL  STATISTICS. 

Cumberland  Siver  helow  Nathville,  from  July  1, 1888,  io  June  30,  1889. 


Articles. 

Qaantities. 

Articles. 

Quantities. 

Flonr barrels.. 

Gndn bushels.. 

Hay tons.. 

Lire-stock head.. 

Passengers number.. 

Salt barrels.. 

4,000 
200,000 
200 
4000 
0,000 
7,000 

Tobacco tons.. 

Wood cords.. 

Lnmber feet,  B.  M.. 

Logs do  •.. 

Sand cubic  yards.. 

Merchandise tons.. 

7,00» 

100,000 

.    2,000,000 

•    7,000,00« 

10,000 

8,000 

Cumberland  River  above  Naehville,  from  July  1, 1888,  io  June  30, 1889. 


Artlolea. 


Floor barrels. 

Gndn bushels. 

Hay tons. 

Iron do  .. 

Lire-stock head. 

Lnmber feet,B.M. 

Logs do... 


Quantities. 

80,000 

600,000 

500 

5,000 

8,000 

5,000,000 

25,000.000 

Articles. 


Passengers number.. 

Sand cubic  yards.. 

Salt ...barrels.. 

Tobacco tons.. 

Wood » cords.. 

Merchandise....' tons. 


QuantitM. 


15,000 
50,000 
30,000 

5,000 
100.000 

7,000 


Cumberland  Biver  between  Bumeide  and  Burkeville,  Ky,,  from  July  1, 1888,  to  June  30, 1889. 


Artiolea. 

Quantities. 

Articles. 

Quantities. 

Coal tons.. 

Flour barrels.. 

Grain buahels.. 

Lire-stock head.. 

Salt barrels.. 

818 

740 

11,648 

1«089 

1,200 

Tobacco tons.. 

Lumber feet,B.  M.. 

Spokes ^ tons.. 

SUres do.... 

Merchandise do 

86 

20,000 

1,000 

1,800 

025 

Steam-boats, 


Kames  of  boats. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

CitrofClarksrille 

Stem-wheel 
...do 

128 
80 
70 

26 

10 
14 

4 
8 
8 

IM 

Cresent 

70 

P,   A.  Ol>Odin    -r.,.  rn.  ,..,..  r 

...do 

60 

List  of  steam-boate  plying  on  Cumberland  Biver. 
[Character:  Stem-wheel.] 


Kames  of  boats. 

• 

1 

• 

1 

i 

Names  of  boats. 

Length. 

• 

t 

■ 

1 

Tons. 

Beltno  NaahvitU, 
J.  P.  Drouillard 

163 
162 
130 
100 
140 
105 
100 
100 

31 
82 
28 
22 
29 
31 
22 
22 

5 
5 
4 

3 
4 
5 
8 
8 

407 

303 

127 

81 

281 

400 

41 

61 

Above  XMhriUe. 
Sam  P.  (Tones 

140 
14U 
140 
140 
146 
85 
140 
149 

30 
30 
28 
27 
22 
20 
22 
30 

4 
4 
4 
4 
3 
3 
3 
4 

350 

B.S.Rhea 

John  Fowler ...... 

237 
248 
lao 

T.  Shirer 

Matt.  F  Allen 

H.  H.  BoiiforU 

Julien  Gracer .......... 

J.T.  Hillman 

Crusailer ............... 

188' 

E.G.Ragon 

J.  D.  Carter 

45 

Ja0.RSkiles 

Pearl 

81 

X.  T.  Holman 

Wm.  Porter 

168 
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CC6. 

IMPROVEMENT  OF  SOUTH  FORK  OF  CUMBERLAND  RIVER;  KENTUCKY. 

This  stream  is  foriiied  by  the  junction,  in  Tennessee,  of  Clear  Fork 
and  Kew  Biver,  and  after  a  northerly  course  of  about  88  miles  enters  the 
Cumberland  Biver  near  Burnside,  Ky.,  about  2  miles  below  the  Smith's 
Bhoals.  . 

Under  the  provisions  of  the  act  of  June  14, 1880,  an  examination 
of  this  stream  was  made  in  1881  (see  Beport  of  Chief  of  Engineers, 
1881,  page  1896,  et  seq.)^  and  it  was  found  to  be  greatly  obstructed  by 
immense  sandntoue  bowlders  in  its  upper  course,  which  can  only  be  re- 
moved at  an  enormous  expense,  while  rock-reefs,  bowlders,  gravel-bars, 
etc.,  obstructed  its  lower  waters. 

The  project  adopted  for  the  improvement  of  the  channel  was  to  re- 
duce the  gravel-bars  and  reefB,  and  build  wing-dams  to  contract  the 
water-way,  so  as  to  obtain  a  safe  channel  for  the  passage  of  rafts  and 
flat-boats  at  stages  of  the  river  not  less  than  3  feet  above  low  water,  the 
work  to  be  confined  to  the  lower  section  of  the  river,  from  Devil's 
Jumps  to  the  mouth,  a  distance  of  about  44  miles. 

The  following  appropriations  have  been  made  for  this  work : 

Act  of  August  2,  1882 $3,000 

Actof  July  5,  1884 4.000 

Act  of  August  5, 1886 5,000 

Aggregating  the  sum  of  $12,000,  which  has  been  expended  in  clear- 
ing and  deepening  the  channel  for  abont  16  miles  above  the  mouth  of 
the  river ;  principally  at  Sloan's  Shoals  and  Roberts'  Mill  Shoals. 

No  work  was  done  during  this  fiscal  year,  the  appropriation  of  1886 
being  exhausted  in  September,  1887. 

The  commerce  of  this  stream  consists  of  logs  in  rafts,  and  occasion- 
ally of  coal  in  flat-boats. 

As  stated  in  Annual  Beport  for  1888,  <<The  heavily  timbered  lands 
and  immense  coal-measures  through  which  this  river  passes  give  abun- 
dant promise  of  a  large  river  commerce  when  this  stream  offers  a  safe 
passage  for  rafts  and  flat-boats  on  the  annual  ^rain-tides.'" 

The  amount  herein  asked  for  ($15,000)  can  be  profitably  expended  in 
continuing  the  work  of  improving  the  channel  under  the  existing  project. 

EBtitkatei  far  improving  South  Fork  af  Cumberland  Biver,  Kentucky, 

From  Kentuoky  line  to  Devil's  Jumps $27,538.00 

From  Devil's  Jumps  to  mouth  of  river 35,:d65.00 


Total  for  improvement  in  Kentuoky 63,803.00 

Amount  appropriated 18,000.00 

Amount  expended .* 11,968.94 

Money  statement 

July  1,  1888,  amount  available $31.06 

July  1,  1889,  balance  avaUable ^ 31.06 


(Amount  (estimated)  required  for  completion  of  existing  project 50, 803. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June 30, 1891  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Cammeroial  staHsHos  from  July  1^  1888,  to  June  30, 1889. 

ArUolea. 

Qoantitifla. 

Oottl 

..................................................................... tonii 

OM 

Logs........... 

................................................ ... nninber 

12,188 
300 

-         --          fAiia 

t 

CC7. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

This  stream  flows  wholly  In  the  State  of  Tennessee.  It  rises  in  the 
Cumberland  Mountains  near  Sparta,  Tenn.,  and  after  a  course  of  about 
200  miles  enters  the  Cumberland  Biver  at  Carthage,  Tenn.,  about  116 
miles  above  Nashville. 

The  head  of  navigation  is  usually  held  to  be  at  Sligo,  Tenn.,  about  72 
miles  from  mouth  of  river,  but  up-stream  navigation  can  readily  reach 
Frank's  Ferry,  about  20  miles  above  Sligo,  when  the  latter  point  can 
be  reached  from  the  Cumberland  Eiver. 

The  State  of  Tennessee  did  some  work  in  this  stream,  in  view  of  its 
improvement,  between  1830  and  1846,  and  in  the  vicinity  of  Frank's 
Ferry,  in  1860. 

Under  the  provisions  of  act  of  June  18,  1878,  an  examination  was 
made  early  in  1879,  from  its  mouth  to  Sligo  Ford,  about  72  miles.  (See 
Beport  of  Chief  of  Engineers,  1879,  page  1275,  et  aeq.) 

This  stream  was  found  to  have  a  very  crooked  channel,  and  to  be 
obstructed  by  bowlder^,  gravel  bars,  snags,  and  other  surface  obstruc- 
tions. 

By  act  of  July  5, 1884,  provision  was  made  for  the  extension  of  the 
examination  from  Sligo  to  Frank's  Ferry,  about  20  miles.  This  was 
done  in  1886.  (See  Beport  of  Chief  of  Engineers,  1887,  page  1768  et 
$eq,)  The  obstructions  were  found  to  be  similar  in  character  to  those 
in  the  lower  72  miles.  The  project  adopted  for  the  improvement  of  this 
92  miles  of  river  is  to  remove  the  surface  obstructions,  and  to  build 
the  necessary  wing-dams  and  training-walls,  so  as  to  obtain  suflQcient 
water  for  safe  navigation  for  steam-boats  drawing  not  more  than  3  feet, 
during  the  usual  boating  season,  about  five  months,  from  February  to 
July. 

The  following  appropriations  have  been  made  for  this  work : 

Act  of  June  14,  1880 ! $6,000 

Actof  March3,  1881 4,000 

Act  of  Angust  2,  1882 4,000 

Actof  Jnly  6,  1884 3,000 

Aotof  Auga8t5,  1886 3,000 

Actof  Angust  11,  1888 2,500 

Aggregating  the  snm  of 22,600 

The  amount  expended  to  June  30, 1888,  was  $  1,942.95,  which  was  used 
in  removing  the  snags,  overhanging  trees,  etc.,  brought  down  by  the 
annual  floods,  and  in  clearing  the  island-chutes  of  drift,  etc.,  from  Sligo 
to  mouth  of  river;  also  in  mlucing  the  gravel  and  sand  bars  at  the 
principal  obstructions,  and  in  repairing  and  extending  the  old  riprap 
dams  and  building  new  ones  where  necessary. 

This  work  has  resulted  in  obtaining  an  improved  channel  to  Sligo 
Ford  when  the  water  is  at  a  3-foot  stage  above  ordinary  low-water 
mark. 
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The  appropriation  by  act  of  Aagast  11,  1888,  was  made  too  late  to 
take  advantage  of  the  low-water  season  of  that  year. 

The  stage  of  water  and  inclement  weather,  taken  in  connection  with 
the  small  amonnt  of  funds  available,  prevented  an  economic  and  advan- 
tageous renewal  of  operations  until  near  the  close  of  the  fiscal  year. 

Late  in  May  a  snagging  party  which  had  been  employed  clearing  the 
channel  of  the  Upper  Cumberland  Biver  reached  the  mouth  of  the 
Ganey  Fork  River. 

This  party  being  organized,  it  was  deemed  very  advantageous  to  the 
latter  stream  that  the  cost  of  the  fitting  out  of  a  special  working  force 
be  avoided. 

The  steam  snag-boat  was  therefore  set  to  work  clearing  the  channel 
of  loose  rock,  snags,  and  overhanging  trees,  etc.,  trom  month  of  river  to 
Chandler's  Islands,  about  5  miles.  Above  these  islands,  the  channel 
was  cleared  during  the  working  season  of  1887. 

Another  small  force  was  employed  quarrying  stone  for  and  building 
riprap  dams  at  Chandler's  Islands  for  the  purpose  of  changing  the  chan- 
nel to  the  left  of  the  lower  Island,  thus  avoiding  the  troublesome  bar  and 
sharp  bend  now  encountered  in  crossing  between  the  islands.  Borings 
recently  made  in  the  gravel-bars  show  an  absence  of  rock  at  the  depth 
necessary  to  obtain  this  new  channel. 

A  survey  of  the  obstructions  at  Crousdale's  Ferry  was  made  during 
th3  month  of  June,  and  the  dams  necessary  to  improve  the  channel  in 
this  vicinity  will  be  begun  in  July. 

The  amount  expended  during  the  fiscal  year,  including  the  outstand- 
ing indebtedness,  was  $1,054.72. 


Location. 


X 


Chandler's  Isluid  Chnte -. 

Tnmadale's  Ferry 

Chandler'a  Island 

Snag-boat  from  Bluff  Creek  to  foot  of  Snow  Creek  Island . 


Total 


Ezcarat- 

ioff  loose 

rock  from 

channel. 


Ou.  yd§. 
15 


15 


Qnarry- 

ingriprap 

stone. 


Oic  ydt. 


600 

716 


1,316 


Snag>boat. 


Snags  re- 
moved. 


dumber. 


28 


28 


Trees  cnt 
up. 


Kumb^r. 


221 


221 


As  stated  in  annual  report  for  1888,  the  Nashville  and  Knoxville 
Bailroad  Company  wasted  the  ex^vated  material  from  their  <^  cuts  "  by 
throwing  it  into  the  river  near  the  mouth  of  Bluff  Greek. 

The  company  have  only  partially  removed  these  obstructions,  but 
assurances  have  been  made  that  all  the  rock  thrown  in  by  their  con- 
tractors shall  be  satisfactorily  disposed  of  during  the  next  low  water. 

The  commerce  of  the  Oaney  Fork  consists  principally  of  agricultural 
produce  and  general  merchandise ;  the  river  forming  the  principal  high- 
way through  which  the  people  of  that  section  reach  a  market  for  sales 
or  purchases.  Some  tobacco  and  a  great  many  logs  in  rafts  reach  a 
market  on  the  Cumberland  Kiver. 

The  character  of  this  stream  is  such  that  a  small  annual  outlay  is 
necessary  to  maintain  the  channel  in  a  safe,  navigable  condition,  by 
clearing  out  the  snags,  drift,  etc.,  brought  down  by  the  freshets. 

The  amount  herein  asked  for,  $10,000,  can  be  profitably  expended  in 
snagging  and  removinglooserocks,  etc.,  from  the  chauuel  from  Frank's 
Ferry  to  month  of  river,  and  in  reducing  gravel-bars  and  building  wing- 
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dams,  where  necessary,  at  the^principal  obstractioDS  iu  the  lower  river, 
as  provided  by  the  existing  project. 

The  estimate  for  improTing  Caney  Fork  Siver,  from  its  moatb  to  Frank's 

Ferry $45,228,00 

Amoirnt  appropriated 22,500.00 

AmooDt  expended 20,457.67 

Money  statement. 

Jaly  1, 1888,  amount  available $578.05 

Amount  appropriated  by  act  of  Angoat  11  y  1888 2,600.00 

3, 07a  05 
Joly  1,  1889,  amount  expended  dnring  fiscal  year,  exclnsive  of 

liabUities  outstanding  Jaly  1, 1888 $331.53 

Jaly  1,1889,  outstanding  liabilities 704.19 

1,035.72 

Joly  1,1889,  balance  ayailable 2,042.3a 


t     barber  acts  of  1866  and  1867. 


APPENDIX  D  D, 


IMPROVEMENT  OF  THE  OHIO,  MONONGAHELA,  MUSKINGUM,  AND  ALLE- 
GHENY RIVERS ;  OPERATING  AND  CARE  OP  DAVIS  ISLAND  LOCK  AND 
DAM,  OHIO  RIVER;  LOCK  AND  DAM  NO.  9,  MONONGAHELA  RIVER,  AND 
THE  LOCKS  and'  DAMS  ON  THE  MUSKINGUM  RIVER,  OHIO ;  CON- 
STRUCTION OP  ICE-HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER,  OHIO, 
AND  OP  LOCK  MUD  DAM  AT  HERR'S  ISLAND,  ALLEGHENY  RIVER. 


SEPOBT  OF  LIEUTENANT-COLONEL  WILLIAM  E,  MERRILL,  CORPS  OF 
ENGINEERS,  BVT,  COL.,  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FIS- 
CAL TEAR  ENDING  JUNE  30,  1889,  WITH  OTHER  DOCUMENTS  RELAT- 
ING TO  THE  WORKS, 

IMPROVEMENTS. 


%.  Ohio  River. 

8.  Operating  and  care  of  Davis  Island 

Dam, Ohio  River. 
8.  Monongahela  River,  West  Virginia  and 

Pennsylvania. 
4.  Operating  and  care  of  lock  and  dam 


derating 
No.  9,  M 


onongabela  River. 


5.  Allegheny  River,  Pennsylvania. 

6.  Dam  at  Hen's  Island.  Allegheny  River. 

7.  Ice-harbor  at  month  of  Muskingum 

River,  Ohio. 

8.  Mnskingum  River,  Ohio. 

9.  Operating  and  care  of  the  locks  and 

dams  on  the  Muskingum  River, Ohio. 


EXAMINATIONS. 


10.  Harbor  at  Owensborough,  Kentucky. 

11.  Monongahela  River  above  upper  dam. 

West  Virginia. 


12.  Cheat  River,  West  Virginia. 

13.  Muskingum  River,  Ohio,  from  Zanes- 

viUe  to  Dresden. 


United  States  Engineer  Office, 

Cincinnati  J  Ohio^  July  1, 1889. 

Sir:  I  have  the  honor  to  submit  herewith  the  annnal  reports  on  the 
works  dnder  my  charge  for  the  fiscal  year  ending  Jane  3(),  1889. 

First  Lients.  Lansing  H.  Beach  and  Cassias  E.  Gillette,  Corps  of  Ed^ 
gineerSy  have  been  on  duty  ander  my  direction  throaghoat  the  fiscal 
year. 

Bespectfally,  year  obedient  servant, 

Wk.  E.  Merriix, 
Lieut  Col.  of  Engineers. 
The  Chief  of  Engineers,  17.  S.  A. 


DD  X. 


IMPROVEMENT  OF  OHIO  RIVER. 

The  act  of  Congress  of  August  11, 1888,  contains  the  following  para- 
graph: 

Improving  the  Ohio  River :  Continuing  improvement,  $380,000,  of  which  sum  $25,000, 
or  ss  much  thereof  as  may  be  necessary,  shall  be  expended  in  removing  the  rock  ob- 
struction at  the  mouth  of  Licking  River ;  |20,000,  or  so  much  thereof  as  may  be  neces- 
sary, shall  be  expended  for  the  construction  of  a  drift-gap  at  Davis  Island  Dam,  with 
the  necessary  bear-trap  gates  and  masonry  walls;  and  $7,500  in  constructing  an  ice- 

1851 
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?ieTf  pursaaDt  to  the  present  or  prospective  plan  of  the  Chief  of  Engineers,  at  or  near 
ortsmoath,  Ohio:  Provided^  That  the  Secretary  of  War  is  hereby  authorized  and  di- 
rected to  obtain,  if  he  can  do  so  without  cost  to  the  United  States,  a  perpetual  lease 
or  conveyance  of  the  riparian  i  i  ghts  of  the  property-owners  at  said  locality  in  the  event 
said  ice-pier  shall  be  located  where  there  is  no  landing  place :  And  provided  furikeTf 
That  at  said  locality,  if  it  be  an  improved  landing,  he  shall  first  obtain  a  relinquish- 
ment of  wharfage  rights  and  dues  in  favor  of  water  craft  seeking  protection  from 
damafl^e  by  ice,  and  no  part  of  this  appropriation  shall  t>e  used  for  such  purpose 
until  the  foregoing  conditions  are  complied  with ;  and  f^,500  of  said  Ohio  River  ap- 

Sropriation  may  l^  used  for  improving  the  channel  in  the  mouth  of  the  Big  Hocking 
liver  below  the  first  dam  therein ;  and  $25,000  of  said  Ohio'River  appropriation  may 
be  used  for  harbor  improvement  at  Madison,  Ind.,  according  to  the  plans  heretofore 
submitted  by  Lieutenant  Colonel  Merrill,  Corps  of  Engineers;  also  out  of  said  Ohio 
River  appropriation  the  sum  of  $15,000  may  be  expended  in  completing  the  construc- 
tion of  the  embankment  on  the  south  side  of  the  Great  Miami  River  near  its  Junction 
with  the  Ohio,  to  confine  the  waters  of  the  Great  Miami  in  great  floods  to  the  general 
course  of  its  channel  at  or  near  the  Ohio,  to  the  end  that  the  formation  of  the  bar  in 
the  Ohio  now  obstructing  navigation  may  be  arrested ;  also  out  of  said  Ohio  River 
appropriation  the  sum  or|15,000  mav  be  expended  in  the  construction,  or  aiding  ia 
the  construction,  of  such  an  embankment  at  Shawneetown,  111.,  as  will  confino  the 
waters  of  the  river  in  great  floods  to  the  general  course  of  its  channel  and  protect 
the  harbor:  and  $30,000  of  said  sum  of  $380,000  may  be  expended  in  protecting  the 
harbor  at  Cairo^  111.,  in  the  discretion  of  the  Secretary  of  War,  if  in  the  opinion  of 
the  Secretary  or  War  the  interests  of  commerce  require  it. 

Daring  the  year  contracts  were  let  for  the  constraction  of  low  crib 
dams  between  Davis  and  Seville  islands  and  at  the  head  of  Mariette 
Island  and  of  low  gaiding  dikes  at  Eight  Mile  Island,  Bonanza  Bar, 
Madison,  Ind.,  and  Casey ville,  Ky. 

Drift-  Gap  at  Davis  Island  Danij  5  miles  below  Pittsburgh. — The  con- 
struction of  a  drift-gap  in  this  dam  for  the  speedy  passage  of  the  great 
quantities  of  drift  that  come  down  from  above  was  authorized  in  the 
last  river  and  harbor  act.  The  universal  use  of  natural  gas  in  and 
around  Pittsburgh  has  put  a  stop  to  the  usual  destruction  by  fire  of 
packing-boxes,  straw,  refuge  from  building  operations,  etc.,  and  most 
of  these  material^  are  now  thrown  into  the  river  and  ultimately  find 
their  way  to  the  Davis  Island  Dam,  embarrassing  the  maneuvers  by 
getting  into  culverts,  and  among  wickets,  trestles,  and  lock-gates.  Such 
material  can  not  well  be  passed  over  the  dam,  and  the  lowering  of  a 
wicket  in  low  water  is  objectionable  on  account  of  the  difficulty  of  rais- 
ing it  under  the  low- water  head.  The  drift-gap  consists  of  two  parallel 
walls  of  masonry,  between  which  is  a  bear-trap  gate,  closing  a  clear  open- 
ing of  52  feet.  This  gate  is  handled  by  opening  or  closing  valves,  which 
control  culverts  built  in  the  masonry  walls  and  connecting  with  the 
space  under  the  gates.  With  this  device  it  is  practicable  to  fill  the  bay 
above  the  bear-trap  with  drift,  and  flush  it  through  by  closing  one  valve 
and  opening  another.  The  advantage  of  this  apparatus  over  any  other 
is  due  to  the  fa<it  that  it  can  be  lowered  and  raised  by  one  man  with- 
out special  exertion  and  regardless  of  the  bead  of  water. 

Work  was  begun  on  this  drift-gap  in  the  latter  part  of  August,  but 
the  unusual  and  constant  succession  of  rises  which  characterized  the 
latter  half  of  1888  made  it  impossible  to  complete  the  work  before  win- 
ter. During  the  winter  the  ice  came  out  of  the  Allegheny  with  such 
force  that,  in  spite  of  protections  of  piling  and  riprap,  about  one-fourth 
of  the  cofferdam  was  carried  away.  Work  was  resumed  in  the  latter 
part  of  April,  1889,  and  was  progressing  favorably,  when  the  flood  of 
May  31,  assisted  by  the  breaking  of  the  South  Fork  Reservoir,  again 
broke  down  the  coffer-dam  and  stopped  work.  As  soon  as  the  flood  sub- 
sided work  was  resumed,  and  at  the  close  of  the  fiscal  year  the  debris 
had  been  cleared  away,  the  damaged  machinery  had  been  repaired  and 
replaced,  and  some  progress  made  in  rebuilding  the  coffer.     For  fur- 
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tber  details  reference  is  made  to  the  report  of  Mr.  Martin,  which  will  be 
found  under  the  heading  of  <<  Operating  and  care  of  the  Davis  Island 
Dam.'' 

Dam  between  Davis  and  Neville  islands,  5  miles  below  Pittsburgh, — The 
contract  for  this  work  was  let  on  February  9, 1889,  to  Oliver  Reed.  Ma- 
terials were  gathered  and  preparations  were  made  to  commence  con- 
struction, but  owing  to  continued  high  water  nothing  further  had  been 
accompU6he<l  at  the  close  of  the  fiscal  year. 

Dike  at  the  trap,  11  miles  below  Pittsburgh. — During  the  winter  of  1887- 
^88, 42  linear  feet  of  paving  and  ballast  was  washed  out  from  the  lower 
8lox)e  of  the  shore  end  of  this  dike,  and  five  timbers  were  carried  away. 
These  damages  were  thoroughly  repaired  in  August,  1888.  Experience 
has  shown  that  it  is  quite  difficult  to  hold  the  dpwu-stream  slopes  of 
dams  and  of  dikes  which  cross  the  current,  even  though  these  slopes  are 
carefttlly  paved.  As  an  additional  precaution  I  have  adopted  the  rule 
of  grouting  all  paving  that  has  to  be  renewed,  and  this  practice  was  fol- 
lowed at  this  locality.    Thus  far  this  has  proved  an  effectual  remedy. 

Dam  at  Marietta  Island,  168  miles  below  Pittsburgh. — The  dam  at  this 
place,  built  in  1871-1873,  had  been  so  worn  down  by  ice  and  drift  as  to 
be  almost  inoperative,  and  it  was  decided  to  renew  the  upper  portion 
with  crib- work  and  stone.  A  contract  for  this  work  was  let  on  Febrn- 
ary  9,  1889,  to  Josiah  T.  Hart.  Work  was  begun  in  May,  but  owing  to 
continued  high  water  work  has  thus  far  been  limited  to  placing  about 
1,500  yards  riprap  stone. 

Dike  at  Eight-Mile  Island,  256  miles  below  Pittsburgh. — The  object  of 
this  structure  is  to  confine  the  waters  at  the  foot  of  Eight-Mile  Island  so 
as  to  remove  a  bar  which  obstructs  navigation  at  this  point.  A  con- 
tract for  this  work  was  let  on  February  9, 1880,  to  John  J.  Shipman. 
Work  was  begun  in  May,  but  has  been  greatly  hindered  by  high  water. 
At  the  close  of  the  fiscal  year  a  large  amount  of  material  had  been  as- 
sembled for  the  dike,  and  the  crib-work  had  been  built  for  a  distance  of 
150  feet  from  the  shore  end. 

Dike  at  Bonanza  Bar,  352  miles  below  Pittsburgh. — The  object  of  this 
structure  is  to  confine  the  waters  at  this  locality,  so  as  to  remove  a  bar 
^hich  of  late  years  has  been  the  worst  in  the  stretch  between  the  Great 
Kanawha  and  Cincinnati.  A  contract  for  this  work  was  let  on  Febru- 
ary 9, 1889,  to  John  J.  Shipman.  Work  was  begun  in  May,  but  little 
progress  could  be  made  on  account  of  continued  high  water.  At  the 
close  of  the  fiscal  year  the  dike  had  been  partly  completed  for  a  length 
of  300  feet. 

Dike  at  Madison,  Ind.,  552  miles  below  Pittsburgh. — This  dike  is  to  be 
built  on  the  Kentucky  shore,  opposite  the  upper  part  of  the  city  of  Mad- 
ison, and  is  intended  to  contract  the  water-way  and  force-  a  current 
along  the  front  of  Madison  so  as  to  give  deep  water  along  the  city  wharf. 
Its  construction  was  ordered  in  the  river  and  harbor  act  of  August  11, 
1888.  The  contract  for  this  work  was  let  on  February  9, 1889,  to  Will- 
iam Kirk.  Work  was  begun  in  May,  and  at  the  close  of  the  fiscal  year 
the  piling  of  the  substructure  had  been  driven  for  a  distance  of  200  feet 
from  the  shore  and  about  400  cords  of  brush  weighted  with  stone  had 
been  placed  in  position.  Further  progress  was  impracticable  on  ac- 
count of  high  water. 

Dike  at  Caseyville,  Ky.,  860  miles  below  Pittsburgh. — Of  late  years  the 
bar  in  front  of  this  town  has  been  unusually  shoal,  and  it  has  frequently 
been  shoaler  than  any  other  place  between  Evansville  and  Cairo.  It 
is  proposed  to  keep  this  channel  on  the  Kentucky  side  by  running  out 
a  guiding  dike  from  the  Highland  Bocks  on  the  Illinois  shore  opposite 
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Capey  ville.  A  contract  for  this  dike  was  let  on  February  9,  1889,  to 
William  Kirk.  At  the  close  of  the  fiscal  year  the  work  had  been  ex- 
tended 150  feet  from  the  shore,  but  not  completed.  Continued  high 
water  prevented  further  progress. 

Bike  at  Middle  of  Grand  Chain,  946  miles  below  Pittsburgh, — ^This  la 
the  middle  one  of  the  three  dikes  at  the  Grand  Ohain,  and  it  is  under 
construction  under  a  contract  with  I.  Y.  Hoag,  jr.,  dated  December  1, 
1884.  The  locality  is  within  the  range  of  backwater  from  the  Missia- 
sippi  River,  and,  as  work  can  only  be  prosecuted  when  both  rivers  are 
low,  the  contractor  is  subject  to  unusual  obstacles  and  delays.  This 
contract,  which  was  to  have  been  completed  by  December  31,  I8S5,  has 
been  several  times  extended,  and  now  expires  December  1, 1889.  Dur- 
ing the  fiscal  year  the  contractor  was  only  able  to  work  ten  days,  dur- 
ing which  time  the  substructure  was  extended  69  feet  to  a  total  length 
of  1,943  feet,  and  the  superstructure  was  extended  42  feet  to  a  total 
length  of  1,848  feet    The  ultimate  length  of  the  dike  will  be  3,008  feet. 

IGE-PIBS8. 

Ice-Pier  at  Pomeroy,  24  miles  below  Pittsburgh. — A  contract  to  build 
this  pier  was  made  on  the  19th  of  September,  1888,  with  John  F.  King, 
the  contract  expiring  December  31, 1888.  Owing  to  an  unusual  preva- 
lence of  high  water  in  the  autumn  of  1888  the  contract  was  extended  at 
the  contractor's  request  to  September  1, 1889.  At  the  close  of  the  fiscal 
year  the  inner  section  of  the  pier  had  been  completed,  with  the  excep- 
tion of  the  sheeting  on  the  up-stream  slope. 

loepier  at  MiddUport,  250  miles  below  Pittsburgh, — A  contract  to  build 
this  pier  was  made  on  the  19th  of  September,  1888,  with  John  F.  King, 
the  contract  expiring  December  31, 1888.  Owidg  to  an  unusual  preva- 
lence of  high  water  in  the  autumn  of  1888,  the  contract  was  extended 
at  the  contractor's  request  to  September  1, 1889.  At  the  close  of  the 
fiscal  year  both  sections  of  the  pier  had  been  raised  to  full  height  and 
completed,  with  the  exception  of  the  sheeting  on  the  up-stream  slopes 

Ice-pier  at  Oallipolis,  267  miles  below  Pittsburgh. — ^A  contract  to  build 
this  pier  was  made  on  the  15th  of  September,  1888,  with  John  0.  Gra- 
ham, the  contract  expiring  December  31, 1888.  Owing  to  an  unusual 
prevalence  of  high  water  in  the  autumn  of  1888,  the  contract  was  ex- 
tended at  the  contractor's  request  to  July  31, 1889.  At  the  close  of  the 
fiscal  year  both  sections  of  the  pier  had  been  built  to  full  height  and 
completed,  with  the  exception  of  the  sheeting  on  the  up-stream  slope. 

loepier  at  Ironton,  325  miles  below  Pittsburgh. — A  contract  to  build 
this  pier  was  made  on  the  21st  of  September,  18&,  with  John  J.  Shipman. 
the  contract  expiring  December  31, 1888.  The  work  was  completed 
within  the  time  nam^  in  the  contract.  The  success  of  this  contractor 
where  the  others  failed  was  due  to  his  greater  experience  and  better 
methods  of  work. 

The  pier  is  built  at  the  upper  line  of  the  city  water-works,  and  con- 
sists of  two  sections,  36  feet  apart,  the  inner  section  being  about  20 
feet  further  up-stream  than  the  outer  section.  The  tops  are  21^  feet 
long  and  24  feet  \|ide.  The  sides  and  ends  of  the  pier  are  vertical  ex- 
cept the  upstream  slope,  which  is  inclined  to  the  horizon  at  an  angle 
of  50  degrees  above  low  water.  This  up-stream  slope  is  covered  by  10- 
inch  timber  in  juxtaposition,  all  of  the  other  surfaces  of  the  pier  being 
h%lf  open.  The  top  of  the  outer  section  is  31^  feet  above  low  water, 
that  of  the  inner  section  being  6  feet  higher.  The  interiors  of  both, 
sections  are  filled  with  riprap  stone,  and  the  top  surfaces  are  paved. 
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For  the  convenience  of  water-craft,  two.  large  snubbing -posts  extend 
above  the  top  of  the  pier,  and  eight  mooriug-rings,  at  foar  different 
levels,  afford  convenient  points  for  fastening  lines. 
The  total  amoant  of  material  in  this  ice-pier  is  as  follows: 

Oak  timber feet,  6.  M..  136,571 

Iron  drift-bolts poands..-    16,386 

MooriDg  rings  and  attaohmenta do 2,045 

Riprap  stone • cnbio  yards..  3,033.6 

lee-pier  at  Portsmouth^  Ohio. — ^There  was  considerable  delay  in  getting 
this  work  under  way  on  account  of  difference  of  opinion  among  the  cit- 
izens of  Portsmouth  as  to  where  it  should  be  located,  but  they  finally 
came  to.  an  agreement  on  the  foot  of  Oay  street,  near  the  city  water- 
workSj  as  the  most  desirable  location,  and  as  there  was  no  engineering 
objection  to  this  site  it  was  adopted.  As  the  law  requires  cession  or 
riparian  rights  in  favor  of  water-craft  seeking  shelter  from  ice,  no  con- 
tract for  construction  could  be  made  until  this  cession  had  been  made 
and  approved  by  the  Attorney-General  of  the  United  States.  At  the 
close  of  the  fiscal  year  these  necessary  legal  preliminaries  had  not  been 
completed. 

Bock  obstruction  at  mouth  of  Licking  Rivera  466  miles  below  Pitts- 
burgh.— ^The  sum  of  $25,000  from  the  appropriation  for  improving  Ohio 
Biver  was  allotted  by  the  river  and  harbor  act  of  August  11, 1^8,  fot 
continuing  the  removal  of  this  obstruction.  Proposals  for  this  work 
were  opened  on  June  20, 1889,  and  the  contract  was  awarded  to  John 
F.  King,  of  Belpre,  Ohio,  at  $3.97^  per  cubic  yard. 

Big  Hocking  Biver j  197  miles  below  Pittsburgh.-^The  allotment  fov 
work  on  this  river  could  not  be  expended  in  188iB  on  account  of  lack  of 
time  and  unfavorable  stages  of  water.  It  is  proposed  to  prosecute  the 
work  by  hired  labor  during  the  low- water  season  of  1889. 

6rea;t  Miami  embankment,  489  miles  below  Pittsburgh. — The  river  and 
harbor  act  of  August  5, 1886,  states  that  the  object  of  this  work  is  to 
confine  the  waters  of  the  Great  Miami  in  great  floods  '<  to  the  end  that 
the  formation  of  the  bar  in  the  Ohio  Biver  now  forming  and  obstruct- 
ing navigation  may  be  arrested." 

The  embankment  which  the  United  States  was  expected  to  raise  was 
so  much  of  the  Lawrencebnrgh  branch  of  the  Oincinnati,  Indianapolis, 
St.  Louis  and  Chicago  Bailway  as  extends  ftom  Hardentown  to  the 
upper  end  of  the  Lawrencebnrgh  Fair  Grounds.  This  contract  has  been 
completed,  and  the  embankment  in  question  has  been  raised  to  a  height 
of  3  feet  below  the  top  of  the  great  flood  of  1884. 

The  additional  allotment  of  tl5,000  made  in  the  last  river  and  harbor 
act  is  to  be  expended  in  continuing  this  embankment  along  .the  lower 
line  of  the  Fair  Grounds  to  the  Ohio  and  Mississippi  Bailway.  where 
it  crosses  and  continues  on  the  southern  side  of  this  road  ana  of  the 
Oincinnati,  Indianapolis,  St.  Louis  and  Chicago  Bailway  to  £lm  street 
As  it  is  not  practicable  to  carry  the  line  across  the  track  of  the  Ohio 
and  Mississippi  Bailway,  it  is  proposed  to  leave  a  gap  at  the  crossing, 
provided  with  a  masonry  abutment  on  each  side,  arranged  so  that  stop- 
planks  can  be  used  to  close  the  gap  during  floods. 

JEmbankment  at  Shaumeetowny  848  miles  below  PittsWrgh. — This  town 
is  already  protected  by  a  levee,  but  it  requires  additional  earth  at  some 
places,  and  the  surfaces  exposed  to  abrasion  by  waves  must  be  paved. 
A  contract  for  the  necessary  earth-work  has  been  made  with  the  Ohio 
and  Mississippi  Bailway  Company,  at  20  cents  per  cubic  yard,  and  the 
work  of  filling  is  in  progress.    At  the  close  of  the  fiscal  year  about 


1856     BEPOBT   OF  THE   CHIEF   OF   ENQINEEBS,  U.  S.  ABMT. 

8,600  cubic  yards  of  earth  )iad  been  placed  on  the  levee.    It  is  pro- 
posed to  make  a  separate  contract  for  the  necessary  paving. 

Bock  reef  (U  Brooklyn^  lU.,  923  miles  below  Pttteburgh. — ^This  reef  is 
what  is  left  of  the  shoreward  extension  of  the  BrooUyn  Bock,  which 
was  removed  by  the  Ohio  Biver  dredges  in  1884.  Proposals  for. the 
removal  of  this  reef  were  opened  on  the  20th  of  June,  and  the  contract 
was  awarded  to  Mr.  H.  8.  Brown,  at  $1.10  per  ton. 

WORK  OF  BBEBaES  IN  1888. 

During  the  first  five  months  of  1888,  and  nntil  Jnne  12,  the  Ohio 
Biver  dredges  were  at  work  on  the  Muskingum  Biver,  and  their  opera- 
tions on  this  river  were  reported  in  my  last  annual  report.  While  en- 
gaged on  the  Muskingum  one  of  the  dredges  was  called  off  for  tem- 
porary work  on  the  Ohio  under  the  following  circumstances : 

On  the  15th  of  March,  1888,  four  urgent  telegrams  were  received  at 
this  office  from  the  leading  coal  operators  of  Pittsburgh,  stating  that  a 
large  number  of  coal  barges  had  been  wrecked  in  the  Ohio  Biver,  at 
Brown's  Island,  62  miles  below  Pittsburgh,  and  that  navigation  would 
be  stopped  until  they  were  removed.  I  immediately  telegraphed  Mr. 
William  Martin,  engineer  in  charge  of  the  Davis  Island  Dam,  to  go  to 
Brown's  Island  and  report  the  condition  of  affairs.  He  found  21  coal 
boats  and  barges  stranded  and  scattered  from  the  head  to  the  foot  of 
the  island,  leaving  a  clear  channel  of  but  125  feet  wide,  which  was 
totally  inadequate  for  the  passage  of  coal- fleets.  The  accident  was  due 
to  the  stranding  in  this  narrow  piece  of  river  of  a  coal-tow,  which  was 
too  deeply  loaded,  and  to  the  inability  of  succeeding  tows  to  pass  it  in 
safety.  As  the  snag-boat  was  out  of  commission,  I  directed  Mr.  £.  J. 
Carpenter  to  take  one  of  the  Ohio  Biver  dredges  out  of  the  Muskingum 
and  proceed  to  Brown's  Island.  He  selected  the  Ohio^  and  arrived  with 
her  at  the  scene  of  the  wrecks  on  the  19th  of  March. 

In  clearing  the  channel  it  was  necessary  to  destroy  6  coal-boats  and 
2  barges,  using  for  this  purpose  the  dipper,  the  wreckiug-hook,  or 
dynamite.  Owing  to  the  swift  current  the  work  was  hazardous,  but  it 
was  successfully  accomplished  at  the  cost  of  breaking  the  after-spud 
of  the  dredge,  the  socket  of  the  wrecking-hook,  and  the  anchor  of  the 
dredge  tow-boat.  • 

There  were  some  other  wrecks  that  could  have  been  advantageously 
removed,  although  not  seriously  in  the  way  of  navigation,  but  the  rapid 
rise  of  the  river  made  it  impossible  to  work  on  them ;  accordingly,  on 
the  23d  of  March  the  Ohio  started  on  her  return  to  the  Muskingum 
Biver,  arriving  at  Marietta  on  the  24th. 

The  dredges  quit  work  on  the  Muskingum  on  the  13th  of  June,  and 
were  laid  up  at  Marietta  until  the  21st  of  July,  when  they  started  for 
Oincinnati  to  receive  the  customary  annual  repairs.  These  were  com- 
pleted in  the  latter  part  of  September,  and  the  Oswego  started  up  the 
river  on  the  24th  of  that  mouth,  and  the  Ohio  on  the  26th. 

BlennerhdssetVs  Island^  188  miUs  below  Pittsburgh, — The  work  pro-, 
posed  at  this  place  was  to  remove  the  old  half-moon  dike  on  the  Ohio 
shore,  just  below  the  foot  of  the  island,  together  with  the  shore  bar  of 
cemented  gravel  on  which  it  is  built,  and  a  projecting  gravel-bar  just 
above  the  dike.  In  order  to  carry  off  the  spoil  it  was  also  necessary  to 
make  some  cuts  through  a  soft  gravel-bar  in  mid-channel  below  the 
dike. 

Work  began  on  the  29th  of  September,  and  ended  on  the  16th  of  Oc- 
tober, having  been  stopped  by  high  water.    During  this  time  about 
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one-third  of  the  half-moon  dike  was  removed,  and  one  cat  was  made 
through  the  channel  bar,  the  whole  quantity  of  material  handled  being 
15,189  cubic  yards.  Owing  to  the  pressing  necessity  of  work  at  Wheel- 
ing Creek  Bar  the  dredges  were  sent  to  that  place  on  October  24, 
without  completing  the  work  at  Blennerhassett's  Island. 

Wheeling  Creek  Bavy  90  miles  below  Pittsburgh, — The  work  contemplated 
at  this  place  was  the  removal  of  the  enormous  bar  thrown  out  by  Wheel- 
ing Greek  during  the  extraordinary  floods  of  July  and  August,  1888. 
The  dredges  arrived  at  Wheeling  on  the  25th  and  27th  of  October,  but 
the  high  stage  of  the  river  prevented  them  from  beginning  work  until 
the  1st  of  November.  The  bar  was  found  to  consist  of  ashes,  earth, 
bricks,  stones,  parts  of  bridges,  and  similar  miscellaneous  material,  and 
to  extend  almost  entirety  across  the  river,  the  current  at  its  outer  end 
being  so  swift  that  a  dredge  could  not  be  held  in  it  by  her  spuds.  The 
work  was  unusually  difficult  in  character,  and  at  some  places  one  dredge 
had  to  remain  idle  and  act  as  an  anchorage  for  the  one  working  in  the 
swift  water  at  the  point  of  the  bar.  Constant  rises  in  the  river  re- 
tarded the  work,  as  did  frequent  breakages  of  ms^chinery.  !Notwith- 
standing  the  difficulties  and  expense,  it  seemed  essential  to  gettbisbar 
out  of  the  way,  and  the  dredges  were  retained  there  until  this  object  was 
accomplished.  Work  finally  ceased  on  the  15th  of  December,  five  days 
having  been  lost  in  October  by  high  water  and  twenty  days  in  Novem- 
ber. Six  cuts  were  made  through  the  bar,  and  the  channel  was  widened 
175  feet,  giving  ample  room  for  navigation  and  leaving  space  for  a  con- 
siderable amount  of  deposit  from  Wheeling  Greek  before  dredging  need 
be  renewed.  The  total  amount  excavated  was  28,852  cubic  yards  of 
miscellaneous  material,  15^  tons  of  rock,  and  1^  tons  of  bridge  wreck. 

Mouth  of  MusMngum  River ^  171  miles  heU>u)  Pittsburgh. — ^The  dredges 
arrived  here  on  the  16th  of  December,  and  on  the  17th  the  Oswego  ex- 
cavated 1/^1  cubic  yards  of  earth  and  removed  5  logs  with  an  aggre- 
gate weight  of  3  tons.  This  work  xvas  done  to  obtain  a  safe  harbor  for 
winter.    Both  dredges  then  went  into  winter-quarters. 

The  following  tabular  statement  gives  the  work  done  during  the  cal- 
endar year  on  the  Ohio  Biver  and  the  expenditures  for  all  purposes : 

Dredges  in  cammieeion,  1888. 


Time  at  work: 

Dredfciag  ipravei,  etc 

T>redging  cemented  gravel,  etc 

BemoviDg  logs,  rocu,  etc 

Bemoting  wrecks 


Time  lost: 

Traveling 

Accidents 

High  water 

Sundays 

At  work  on  Knsklngnm  Biver. 


nays. 
24 


It 


35| 


? 

27 

12 

162 


211| 


Total  number  of  days 247 

Total  in  commission  in  Ohio  River  85 

Work. 

Gravel  excavated  per  day  of  work,  en- 
bteyards ],57a6 

Gravel  excavated  daring  the  season,  cu- 
bic yards 87,886.0 

Loose  rock,  etc.,  nxoavated  per  day  of 
work,  cubic  yards 1,0S2.6 

Loose  rock,  etc.,  excavated  daring  the 
season,  cabic  yards  7,805.0 

Bwo  89 117 


Total  excKvatlon  during  the  season,  cu- 
bic yards  

Large  rockn  removed  (number  0),  tons  . 

Lo^  removed  (number  5),  tons 

Bridge  pifcosreuioved  (number  2),  tons. 
Cool-boat  wrecks  removed 

Cost. 


Equipment : 

Per  day  in  commission 

Per  day  at  work 

For  the  season 

Towing  and  fuel : 

Per  day  in  commission 

Per  day  at  work 

For  the  season 

Bepidrs: 

Per  day  in  commission 

Per  day  at  work 

For  the  season 

Salaries: 

Per  da^  in  commission 

Per  day  at  work 

For  the  season 

Total: 

Per  day  in  commission 

Per  day  of  work 

For  the  season 


45,781.0 

15.6 

3.0 

1.2 

ao 


$7.69 

25.67 

007.64 

80.04 

129.77 

4, 607. 73 

3.18 

10.53 

•  373.37 

23.81 

70.17 

2,810.49 

73.72 

79.17 

2, 810. 49 
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Dredges  imt0fcammi$9i4m,  1886. 


Time: 

Inordiiuay 

Anwnal  repain. 


Daja. 

se 


Total 


118 


CmU 


Saluieainordiiutty |720.W 

Towing 160.00 

Toul  in  oidliiuy 1,070.00 


Salairie*  dnfinf  anaiuJ  repain $1,416.72 

AnnoAl  rapain fltt.74 


Total  oortnpain i;  188. 40 

Total ont of oommiasloB 3,10&40 

Total  per  day  OQtofeoandaiiflB 28.34 

Total  per  day  in  ordinary 18.44 


Cikkt  of  work,  ineHmdimg  aU  OMpomdiimroe,  i»  1868L 


Dredgini:  grarel,  ei& $7,062.88 

Dredging  looee  rook,  eemented  gravel, 

eto 2;  404. 00 

Semoving  logs,  vooka,  oto] 486.01 


WreoUng 


Total  ozpenditiiio U,fi«7.88 


Coetpermmit. 


PeronbioyardofgraTeI,eto.,  exoaTaled     $8. 21^  \  Per  day  in  oommtawion ^?^fl 

Per  caUc  jard  of  oemented  gravel  and 


looaeroe 


r 


0-81 A 


Per  day  of  work. 


81 


Staiemomt  of  oporaHone  of  drodgoe. 


Date. 


1888. 
Mar. 
Sept. 
Oot .. 
Sept. 
Oot.. 
Nov  . 
Dee.. 
Deo.. 
Dee.. 


I 
II 


! 


08 
188 

188i 

00 

00 
171 


Brown'a  lalmd 

FootBlennerhaaaett'a 

Island,  at  dike. 
FootBleoneihaaeett's 

Island,  below  dike. 

Wheeling  Creek  Bar. 

Wheeling  Creek  Bar. 
Month   Moakingnm 
Biver. 


Total 


Material 
nmoTed. 


Wreoka* 

Cemented  gravel 


Gravel. 


Oravel.  eto 

Bocks,  eto . 
Mnd 


o 

1 


Gravel, 
eta 


n 


171 
1« 


85i 


(hufd$. 


7,064.0 
28^86L6 


1,050.5 


37. 


Co- 
mented 
gravel, 

looae 
iocIlb, 

eto. 


OiLyda. 


7,806lO 


7,80&.0 


work. 


OiLyds 


1,068. 
1,880.7 

1.8ia7 


^lOLO 


onbio 
yard. 


Omti. 


8      18.8 


U.1 


Books  a 
loga. 


jTo. 


18 


Wflif^t. 


Tone, 


18.8 
8.0 


10.8 


PlaoOi 


Brown's  Island 

Foot  Blennerhassett's  Island,  at  dike 

Foot  Blennerhassett's  Island,  below  dike. 

Wlieeliog  Creek  Bar 

Wheeling  Creek  Bar 

Month  Mnskingam  Biver 


Total 


Bzpendifeoxes. 


Dredging 
gravel,  eto. 


81,006.07 
5^820.80 


16&ao 


7,082.86 


Dredging 
oemented 

gravel, 

lomeroclu, 

eto. 


$2,404.00 


2,484.80 


Books, 
logs,  and 


$881.98 


488.01 


Total  for 
1888. 


$88LSS 

2,484.80 

1,805.67 

6^880.88 

488.01 

180.80 


1,830.48 


11,807.68 


•  Bight  wrecks  were  lemoved. 
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WORE  OF  SNAChBOAT  IN  1888. 

After  andergoiog  her  annual  repairs,  which  were  delayed  by  the  late 
passage  of  the  river  and  harbor  act,  thesnagboat  Jr.  Jl.  TFoodrtejf  started 
on  her  annual  cruise  on  the  13th  of  September.  She  ascended  the  river 
as  far  as  the  Davis  Island  Dam,  5  miles  below  Pittsburgh,  and  thence 
worked  down-stream  to  Cincinnati,  where  she  arrived  on  the  13th  of 
October.  The  river  was  unusually  high  during  the  working  season,  and 
while  working  aroand  Cincinnati  it  became  evident  that  the  amount  of 
work  that  could  be  done  in  the  Ohio  Biver  during  the  remainder  of  the 
season  would  not  justify  the  cost  of  keeping  the  boat  in  commission.  A 
constant  succession  of  rises  made  it  impossible  to  find  the  snags  whose 
removal  was  desired,  and  negotiations  were  at  once  opened  with  various 
engineer  officers  to  see  if  the  boat  could  not  be  utilized  on  other  rivers. 
Maj.  A.  M.  Miller,  Corps  of  Engineers,  expressed  a  desire  to  use  the 
Woodruf  on  the  Mississippi,  and,  with  the  sanction  of  the  Chief  of  En- 
gineers, the  snag-boat  was  temporarily  placed  under  his  command,  at 
Cairo,  on  the  31st  of  October.  The  trip  from  Cincinnati  to  Cairo  was 
made  in  daylight,  and  such  snags  as  could  be  reached  were  removed  en 
route. 

The  Woodruff  remained  under  charge  of  Major  Miller  during  the 
months  of  November,  December,  and  January,  having  been  returned  by 
him  at  Cairo  on  the  3l8t  of  January,  1889.  She  came  up  the  river  at 
once,  and  went  out  of  commission  in  Cincinnati  on  the  0th  of  February. 

During  the  short  period  of  service  in  the  Ohio  River  she  removed  329 
snags,  1  rock,  and  24  wrecks,  and  traveled  2,112  miles.  While  in  service 
in  the  Mississippi  she  removed  376  snags  and  10  wrecks,  cut  2,199  trees, 
and  traveled  1,886  miles. 

The  two  largest  snags  pulled  on  the  Ohio  during  the  season  weighed 
56.3  tons  and  53.8  tons,  being  much  below  the  average  of  the  heaviest 
snags,  due  to  the  fact  that  high  water  prevented  work  in  the  river  below 
Louisville  where  the  heaviest  snags  are  usually  found. 

The  heaviest  work  done  on  the  Mississippi  was  the  removing  of  the 
famous  *'  Grand  Tower  "  snag  at  Goose  Island,  which  had  long  been  ^  terror 
to  navigation,  and  had  caused  two  wrecks — that  of  the  steam-boat  from 
which  it  took  its  name,  and  of  a  barge  loaded  with  railroad  iron  which 
lay  on  top  of  the  snag  when  the  Woodruff  tsyckled  it.  To  get  the  channel 
clear  at  this  place  required  the  lull  power  of  the  boat  and  a  week  of  con- 
tinuous hard  work. 

STAGBS  OF  THE  OHIO  BTVBB  DUBINa  1888-'89. 

The  summer  and  autumn  of  1888  were  remarkable  for  the  long  con- 
tinuance of  navigable  water,  being  theexact  opposite  of  the  summer  and 
autumn  of  1887.  The  following  tables  show  the  navigable  water  at  Pitts- 
burgh, at  Cincinnati,  and  at  Bvansville,  the  three  stations  which  have 
been  selected  as  giving  the  most  reliable  averages  for  the  whole  river. 

Oauge  at  Davis  iBland  Dam. — Owing  to  the  fact  that  in  low  water  the 
Davis  Island  Dam  is  up,  and  the  Pittsburgh  gauge  shows  a  permanent 
reading  of  6  feet,  the  actual  depth  for  navigation  in  the  open  river  be- 
low this  dam  must  be  obtained  from  the  reading  of  the  lower  gauge  on 
the  lock  at  the  dam.  On  this  gauge  a  reading  of  3  feet  2  inches  corre- 
sponds to  a  navigable  depth  of  3  feet,  and  a  reMing  of  6  feet  corresponds 
to  a  navigable  depth  of  6  feet 


1860  REPORT  OF  THR  CHIEF  OF  RHGINERR8,  U.  &  ASMT. 


JToly 

AVglMt 

September 
October . . . 
November  , 
December.. 
Janaary  ... 
February  ., 
March  ..... 

April 

May 

June 

Total 


Depth  in  channel. 


Under 
three  feci 


Dm^, 


1 
1 
0 

0 
0 

• 

0 

0 
0 


18 


Thx«efeet 
and  oTer. 


Daint. 


28 
16 
» 
90 
80 
31 
81 
28 
81 
80 
81 
30 


347 


Six  feet 
and  erer. 


Itayt. 


8 
8 

6 
23 
28 
18 
30 
18 
29 
25 
21 
30 


Gange-readinga. 


Highest 


19.76 
2L78 
9.7& 
18.88 
11.58 
12.00 
13.00 
18L25 
13.18 
14.88 
11.18 
20.87 


21.75 


2.58 
2.38 
8.08 
8.08 
&58 
&08 
5l88 
4.88 
&88 
6.88 
5.42 
8.58 


2.88 


Cincinnati  ga'uge. — Qaage-readings  of  4  feet  correspond  to  aboat  3 
feet  in  the  channel,  and  gauge-readiDgs  of  7  feet  correepoDd  to  aboat  6 
feet  in  the  channel. 


1888-'89. 


Depth  in  dhaoneL 


Under 
three  feet 


July 

Angast ... 
September 
October ... 
ifoirember 
December. 
January  .., 
Febmary  . 

March 

Aprtt 

May 

June 

Total 


Throe  feet 
and  over. 


Daift. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Six  feet 
andoTor. 


Day9. 


31 
31 
80 
81 
38 
81 
81 
28 
81 
80 
81 
38 


Ddye. 


Qaoge-readlnga. 


Higheat 


31 
14 
80 
81 
88 
81 
81 
28 
81 
30 
31 
80 


848 


31.8 

82.0 

28.2 

33.0 

84.0 

23.2 

34.3 

88.8 

2&8 

26.10 

24.7 

88.8 


8&8 


7.8 

5.5 

9.4 

8.11 

17.8 

118 

20.2 

18.4 

18.0 

14.0 

10.8 

16.  A 


6.5 


EvamviUe  ^aii^a.— Gauge-readings  of  2  feet  correspond  to  about  3 
feet  in  the  channel,  and  gauge-readings  of  6  feet  correspond  to  about  6 
feet  in  the  channel. 


1888-'80. 


July 

AngiiBt 

September 

October 

November 

December 

January 

Febraary 

March 

April 

May 

Jnne 

Total 


Depth  in  clttnneL 


Under 
throe  f oet 


Doyt. 


0 
0 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 


Three  feet 
and  ovtr. 


Dayg. 


31 
31 
30 
31 
30 
31 
31 
28 
31 
30 
31 
30 


365 


Sixfoet 
and  over. 


Daff*. 


22 
14 
30 
31 
80 
31 
81 
28 
31 
88 
81 
80 


829 


Chmge-readinge. 


Higheet 


21.8 
25.0 
80.6 
21.1 
».9 
16.4 
25.4 
29.2 
20.3 
1&8 
16.2 
27.1 


81.9 


Loweet 


4.8 

8.8 

9.5 

4.3 

17.6 

9.0 

12.0 

11.8 

1^5 

10.2 

7.8 

18l9 


3.8 


APPENDIX  DD— REPOBT  OP  LIEUT.   COL.   MEBEILL.     1861 
OPBBATION  OF  BBAW8  IN  HIGH  BRIDGES. 

« 

Owing  to  the  fact  that  the  river  during  the  year  1888  did  not  at  any 
time  reach  a  flood  stage,  the  draws  in  the  Cincinnati  Southern  and  the 
Kentucky  and  Indiana  high  bridges  were  not  operated  during  the  year. 

Stoppage  hy  ice, — Assuming,  as  heretofore,  that  the  condition  of  affairs 
at  Cincinnati  is  a  fair  average  for  the  whole  river,  I  have  to  report  tibat 
during  the  past  fiscal  year  there  was  no  stoppage  of  navigation  by  ice. 

E8TIKATB. 

In  my  last  annual  report  I  included  an  estimate  for  the  purchase  of 
sites  for  two  more  movable  dams.  As  the  subject  of  the  advisability 
of  extending  the  system  of  movable  dams  on  the  river  was  referred  by 
Oongress  to  a  Board  of  Engineer  Officers,  which  rei>orted  in  favor  of  ex- 
tending the  system  begun  at  Davis  Island  at  least  as  far  as  the  mouth 
of  the  Beaver  Biver,  the  estimate  for  the  purchase  of  sites  for  these 
dams  is  renewed. 

As  navigation  must  necessarily  be  somewhat  embarrassed  during  the 
construction  of  these  works,  and  as  several  dams  can  be  built  at  the 
the  same  time  without  adding  to  the  embarrassment  that  will  be  caused 
by  one,  it  would  be  better  for  navigation  if  work  could  be  done  simul- 
taneously on  all  four  of  the  movable  dams  recommended  by  the  Board, 
but  I  have  limited  my  estimate  to  two,  in  the  belief  that  Congress 
would  not  be  willing  to  undertake  more  at  this  present.  The  amount 
that  is  given  is  probably  more  than  will  be  required  for  the  mere  pur- 
chase of  sites,  but  the  cost  of  the  necessary  land  is  a  very  uncertain 
quantity,  and  whatever  surplus  may  remain  will  go  into  the  work  of 
construction. 

The  work  of  building  submersible  dikes  and  low  dams  across  island 
chutes  must  necessarily  continue,  and  estimates  for  this  class  of  work 
are  submitted. 

Low  dams  and  dikes 1500,000 

CommeneiDg  moyable  dams  2  and  3  i lOOjOOO 

Book  bar  across  mouth  of  Licking  Biver 50,000 

Bnagging 25,000 

Dredging 19,000 

Bemoying  rock-reefs  between  Paducah  and  Cairo 50,000 

OfficOi  inspection,  engineering,  and  contingencies 35, 000 

Total 779,000 

Jfowey  statement. 

Joly  1, 1888,  amount  available $16,202.95 

Amount  appropriated  by  act  of  Augnst  11, 1888 380,000.00 

396,202.95 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 
liabilities  outstanding  and  of  amount  covered  by  contracts 

July  1.  1H88 158,577.45 

July  1,  1889,  outstanding  liabilities 13,779.41 

July  1,  1889,  amount  covered  bv  existing  contracts 137,363.83 

— : 209,720.69 

July  1, 1889,  balance  available : 186,482.26 

i  Amonntthatcanbenrofitablyexpendedinflscalyearending  June30, 1891  779,000.00 
I  Submitted  in  compliance  with  requirements  of  Motions  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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Ah$tr90t  of  emUruetifor  imnravimg  Ohio  Bkoet  i»  /oro0  imrimf  tttf  f»otA  yaor  «Mn§  Jmm$ 

30, 1889. 


Contnwton. 


OliTvrBAed.... 
jroBtakT-Hart. 


JTcdm  J.  Shlpman. 

Do. 

WmUMnKirk.... 

Do. 

I.Y.  Hoag,  1r.... 


JohnF.  King.... 
John  0.  Oraham. 


IfflprarroBMnt. 


Dike  between  Dwrls  end  Ve- 

▼meUaade. 
Dam  at  head  of  Harlettnlal- 

and. 
Dike  at  Bight  ICile  lelaad.... 

Dike  at  Bonanza  Bar 

Dike  at  Madison,  Ind 

Dike  at  CaaeyTille,  Ky.  ^ 

Dike  at  Grand  Chain 


Ileb.    8^1880 


John  J.  Shipman 

Cincinnati,  Indianap- 
olis, St  Lonis  and 
Ciiicago  Railway 
Company. 

(Hiio  and  Miaeiasippi 
Railway  Company. 

Stephen  D.  Davis. . . . 

sua  Layman  Tow- 
boat  Company. 


loe-piera  at  Pomeny  and  Mid- 

dleport,  Ohio. 
Ice-pierB  at  aallipolis.  Ohio  . . 

Ice-pier  at  Ironton,  Ohio 

Em  oankment  on  soath  side  of 
Great  Miami  River. 


Embankment 
town,  IlL 

Tow-boat  for 
dredges. 

do 


at    Shawnee- 
oervioe  with 


....do 

....do 

-...do 

....do 

Deo.    1,1884 

Sept.  18^1888 

Sept.  15, 1888 

Sept  21, 1888 
Deo.  21,1887 


April  1,1880 
Sept  19;  1888 
June  11, 1888 


To 


Dea81,1888 


..-.do 

— do 

....do 

....do 

Dee.  81,1885 

Deo.  81,1888 

....do  .•«••■. 


...do 
...do 


Sept  30, 1888 
Deo.  31,1888 
Deo.  81,1888 


to  Da. 

oemberl,  1888. 
Extended  to 

tember  1, 18B8i' 
Bztesded  to  Jnly 

31,1888. 
Compleced. 
Extended  to  Jwm 

1, 1888.  and 


CompMsd. 


Jh$traet  of  propooah  for  tow-boat  for  oervioe  toitfc  Ohio  Bivor  drodgeo,  opomod  iSopiember 

10, 1888. 


Ko^ 

Kame  and  address  of  bidder. 

Tow-boat 

Price 
per  day. 

1 

8.  D.  Davis.  Marietta.  Ohio 

jr.  H.  MfiDonald 

#tf 

Contraot  awarded  to  S.  D.  Dayis,  and  execated  ander  date  of  September  10,  1888. 
AMract  ofproposaUfor  touhboat  for  servioe  with  Ohio  Bivor  drodgea,  opened  May  27, 1889. 


Ka 


1 
2 

8 
4 
6 
6 
7 
8 
9 


Name  and  address  of  bidder. 


John  Shonp  ft  Co.,  Pittsborgh,  Pa 

Ella  Layman  Tow-boat  Company,  Charleston,  W.  Ya — 

Lewis  Pope  ft  Sons,  New  Matamoras,  Ohio 

W.  C.  Jutte,  Pittsbarjrh,  Pa 

Lewis  Pope  ft  Sons,  New  Matamoras,  Ohio 

Fnlton  Tow-boat  Company,  Louisville,  Ky 

B.  P.  WUsoD,  Pittobnrgh,  Pa 

S.  D.  Davis,  Marietta,  Ohio 

Kanawha  and  Ohio  Transfer  Company,  Charleston,  W.  Ya. 


Tow-boat 


Geo.  W.Stone 

JohoR 

H.  M.Townsend.... 

TwUight 

Champion  No.  10.... 
Little  Andy  Fnlton. 
JohnO.  Phillips.... 
J.  H.  MoConneU... 
Thos.  W.  Means.... 


Price 
per  da^. 


$88.00 
83.88 
81 00 
88.00 
40.00 
42.59 
48.00 
43.00 
60l08 


Contract  awarded  to  Ella  Layman  Tow-boat  Company,  and  executed  nnder  date  of 
Jnne  11,  1889. 

Ahetract  of  proponaU  for  oonntrueiing  dam  between  Davie  and  NeviUe  ielande,  opened  Jan- 

nary  30,  1889. 


No. 


1 
2 

3 


Name  and  address  of  bidder. 


Oliver  Reed,  Water  Cnro,  Pa.. 
I.  V.  Hoag,  jr.,  Pittsburgh, 

Pa 

A.  W.  McDonald,  Coraox>olls, 

Pa 


Oak 
timber, 
perM. 


$28.00 
25.00 
27.50 


Hemlock 
timber, 
per  M. 


$18.00 
19.00 
21.50 


Drift- 
bolts,  per 
poond. 


OentH. 
5 

3 
4 


Spikes, 

per 
ponnd. 


Riprap 

stone, 

per  cnbic 

yard. 


5 
3 
5 


$1.25 
1.50 
1.85 


Paving, 

per 
square. 


$3.00 
LOO 
8.75 


Total. 


$B,7eL25 
7,11L45 
8,095.80 


Contract  awarded  to  Oliyer  Beed  and  execated  nnder  date  of  Febmary  9, 1889. 
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Jbitraet  of  propowU  fur  eoflMfr«ottii^  dam  at  head  of  Marietta  lilandf  opwed  Januarjf  30, 

18B9. 


Ka 


4 
6 
6 

2 

a 


Name  And  addzMB  of  bidder. 


Josiah  T.  Hart,  Hannar,  Ohio. 
Joahna  B.  Kinc,  Belpre,  Ohio. . 
W.  A.  SDodgraas,  JiarietU, 

Ohio 

I.  Y.  Hoag,  Jr.,  Pittahnrgh, 

Pa 

A.  W.  McDonald,  Coraopolia, 

Pa 


Oak 
timber, 
H. 


«23.M 
26iOO 

2S.00 

25.00 

26.00 


Hemlock 
timber, 
per  M. 


f2S.00 
23.00 

25w00 

19.00 

21.00 


Drill- 

b<rtta,per 

poand. 


€fe»t9, 

4 
4 

8 
4« 


Spikea. 

per 
poand. 


Cknta. 

4 
4 

n 

8 
5 


BIprap 

•tone, 

per  cobie 

yard. 


$0.88 
2.00 

LOO 

1.60 

1.42 


Paving, 

per 
square. 


81.50 
1.50 

2.70 

1  90 

8.75 


TotaL 


$8,628.40 
8,154.70 

9, 401.85 

10,990.80 

11,510.00 


Contniot  awarded  to  Joeiah  T.  Hart,  and  executed  nnder  date  of  February  9,  1869. 
Abstract  of  proposals  for  oonstruetmg  dike  at  Bight  Mile  Island^  opened  January  30, 1869. 


Ko. 


7 
8 
9 

10 

11 

5 

12 


4 
18 


Kama  and  addzeaa  of  bidder. 


John  S,  Shipman,  Waahing- 

ton,  D.C 

C.  A.  Clenderine,  QaUipoUa, 

Ohio 

Frederldk  Hartweg,  Dayton, 

Ky 

John  F^King,  Belpre,  Ohio. 
Graham  A  Gardner,  Gallipi 

li8,0hio 


ipo- 


Joahna  B.  Kfaig,  B^re^  Ohio. . 
Ohio 


Jamea  B.  Ware,  Cmdnnati, 


L  V.  Hoag,  Jr.,  Pittabnrgh, 
Pa. 

JToaiah  T.  Hart^  Harmar,  Ohio. 

Stender  Chaplen  ft  Co.,  New 
MartinBTide,  W.  Ya 


Oak 

timber, 
perM 


817.00 

21.00 

21.00 
22.75 

21.50 
28.60 

28.08 

28.00 
25.00 

40.00 


Hemlock 
timber, 
perH. 


817.00 

2L80 

21.00 
18.50 

21.50 
2a  00 

22.50 

19.00 
25.00 

40.00 


Drift- 

bolt8,per 

ponnd. 


4 

5 

8 
81 

8 

4 


8 
5 


Spikea, 
pound. 


OmCt. 
6 

5 

.    5 
6 

8 

4 


8 
5 

3* 


Biprap 

stone, 

per  onbic 

yud. 


#0.78 

.75 

.78 
.79 

.83i 
.87i 

.84 

3.25 
L20 

4.50 


Paving, 

per 
square. 


81.20 

1.0O 

1.50 
1.60 

1.00 
1.50 

%50 

1.00 
1.G0 

3.00 


Total 


814,978.00 

10,029.00 

16,100.00 
16. 364. 25 

16,666.00 
17,439.50 

17, 967. 50 

21,800  00 
22,867.00 

63.257.60 


Contract  awarded  to  John  J.  Shipman,  and  executed  nnder  date  of  February  9, 1889. 
Ahstraet  of  proposals  for  oonstruoting  dike  at  Bonanza  Bar,  opened  January  30, 1889. 


Ko. 


7 

14 

9 
12 

15 

11 

16 

17 
6 
2 

18 


Kama  and  addreaa  of  bidder. 


John  J.  Shipman,  Waahington, 
D.  0  

Phillip  H.  KeUey,  Portamonth, 
Ohio 


Fred  Hartweg,  Davton,  Ky  — 

Jamea  B.  Ware,  CInoiona  t  i , 
Ohio 

W.  H.  Wheeler  &,  Co.,  Soioto- 
▼iUcOhio 

Graham  A  Gardner,  Gall  ipolis, 
Ohio 

Bichardson  Sl  Monroe,  Porta- 
month, Ohio 

B.  B.  Morton,  Newport,  Ky — 

Joahna  B.  King.  Belpre,  Ohio . . 

L  Y.  Hoag,  Jr.,  Pittobnrgh.  Pa. . 

William  Strachan,  Cincinnati, 
Ohio 


Oak 

timber, 
perM. 


817,00 

18.70 
2L00 

22.50 

23.00 

23.00 

22.80 
24.00 
24.00 
23.00 

28.00 


Hemlock 
timber, 
perM. 


817.00 

18.00 
2L0O 

22.00 

20.00 

23.00 

22.80 
24.00 
22.80 
19.00 

26.80 


Drift- 
bolts, 
per 

pound. 


Cknts, 

4 

4 
3 

5 

3* 
3 

? 

4 
8 


Spikea, 

per 
pound 


GMtt. 

6 

4 
5 

6 

5 

3 

6 
6 
5 
3 


Biprap 

stone, 

per  cubic 

yard. 


88.78 

.78 
.79 

.79 

.90 

.93 

.85 

.90 

1.05 

1.25 

1.48 


Paving, 

per 
square. 


$L20 

3.00 
1.60 

2.50 

1.00 

1.00 

3.90 
5.60 

i.r>o 

1.00 
2.50 


TotaL 


816,868.80 

18,361.00 
19,199.00  ' 

19,443.00 

19,764.00 

20,461.00 

20, 697. 40 
22, 088. 40 
22, 395. 00 
24,094.60 

29,896.00 


Contract  awarded  to  John  J.  8liipmany  and  executed  nnder  date  of  February  9, 1889, 
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Ahatract  of  prQpoadU  for  aontttmeUn^  Hkc  at  Mmdimmt  Ind,,  9fmtd  JmmumrglB,  1880. 


No. 


20 

9 

12 

7 

14 

17 

16 

2 


Kane  and  addnM  of  Uidier. 


W^flliMD  Kirk,lCMli80ii,Iiid 

Henry  C.  Jones,  Madiwm,  lad 

Fred  Hartweg,  Dayton,  Ky 

JameaR.  Ware,  Cincinnati,  Ohio 

John  J.  Sfaipman,  Washington,  B.  C 

Phillip  n.  Kelley.  Portsmouth,  Ohio 

B.  B.  Morton.  Kewport,  Ky 

Bichardson  &  Monroe,  Portsmonth,  Ohio. 
LY.Hoag,  Jr.,  Pittahnrgh,  Pa 


I 
Pflea,   """•^' 
••<*•    ebtd. 


Oak 
plank. 
perH. 

DrlA- 

Riprap 

bolta, 
poond. 

atone, 

percnbio 

yard. 

Omii, 

$S8.00 

«    0 

I0L85 

22.00 

.05 

90.00 

.84 

tLOO 

.01 

2S.0O 

.06 

S.00 

1.00 

42.00 

10 

.00 

S4.00 

M 

.00 

90.00 

6 

L90 

17.617.tS 
17.048.16 
17.056.50 
18^673.00 
16;6flOLM 
12.671.60 
fl;037.00 


Contract  awarded  to  William  Kirk,  and  exeonted  under  date  of  Febniary  9,  J1889. 
AbBtroia  ofjj^raposaUfor  oom8ir%etmg  dOst  at  CkueififiU^  i^y.,  oyoaoj  Jammtur$  90,  1889. 


Ko. 


10 
21 
22 
0 
7 
]2 
23 

2 

16 
24 
23 


Kame  and  addraas  of  biddar. 


William  Kirk,  Hadison,Ind 

Bigenmann  &  HoUerhach,Bookport,Iiid.. 

Jacob  Arnold  Sc  Co.,  BransTlIle,  Ind 

Fred  Hartweg.  Dayton,  Ky 

John  J.  Shipraan,  Washington,  D.  C 

James  R.  Ware,  Cincinnati,  Ohio 

H.  8.  Hopkins  &.  Co.,  and  Pi  ter  ICoQae,  St. 

I<oiiis,Mo 

I.  V.  Hoag,  jr..  Pittsbnrirh,  Pa 

l{iehardson  &  Monroe,  PortMODoath,  Ohio.. 

McGown  &KIage,  Qoloonda,  HI 

Coaldlng  &  Appleby,  New  Albany,  Ind... 


Pflaa, 
each. 


$2.60 
8w50 
4.00 
2.00 
2.60 
3.60 

2.50 
8.00 
S.S5 
1.75 
6l00 


Bmah, 
cord. 


60.00 

L60 
LOO 
LOO 
2.00 
2.26 

2.40 
2.00 
8.00 
8.00 
6.00 


Oak, 
plaalr 
perM. 


985.00 
20.00 
26.00 
20.00 
25.00 
21.00 


9D.00 
24.00 
2&00 
25.00 


Drift, 
bolts. 

pound. 


Omft. 
8 
8 

10 
7 
8 
7 

4 
6 

? 

6 


Bfpn^ 


enbia 
yard. 


fLOO 
.60 

.66 
.84 
.66 
.96 

.66 

L19 

.66 

.66 

L50 


TotaL 


$»^458.06 
26,768166 
98CM8.66 

27,784.06 
81,42L66 
6^88L96 

83.46t46 
85^817.60 

86.015.16 
66,146.06 


Contract  awarded  to  William  Kirk,  and  executed  under  date  of  February  9,  1889. 
Jhiiract  of  jpropoBols  far  oowtpleling  embaakment  at  Skawnoetawn,  lU, 


No. 

Bidder. 

• 

Earth 

flUtag, 

per 

eabie 

yard. 

TMaL 

1 

Ohio  and  MisniAsifmi  RailwaT  Coninanv ■ 

Omtt, 
20 

•2.400 

. 

Contract  awarded  to  the  Ohio  and  Miflsieeippi  Railway  Company,  by  authority  of 
the  Secretary  of  War,  and  executed  under  date  of  April  1,  1889. 

AbHract  ofpropoMla  for  removing  reef  of  roeke  ai  Brooklyn^  lit 


1  I  U.S.Brown,  Qoinoy,  HI 

2  ;  Crescent  City  Wrecking  Company,  KewOrleaaa,  La 

3  I  BaiitT  &,  Kluge,  Goloonaa,Ill 

4  I  I.  V.  Hoag,  jr.,  Pittsburgh,  Pa ^ 

Contract  awarded  to  H.  S.  Brown,  and  exeonted  nnder  date  of  July  12)  1889. 


•L16 
6.66 
7.66 

1176 
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K«. 


I 
3 
3 

4 
5 

• 
T 


HTMiie  and  addzvM  of  bidder. 


J(diiiF.Xiiiff,Be1pte,Ohio 

FoUft  Joato,  C^nohmatL  Ohio 

Crescent  City  Wrecking  Compony,  New  Odeans,  La. 

Shipman  Sc  Sichardiioa,  Portamoaib,  Oliio 

Kirchner  &  Scolly,  CinoinoatL  OUo 

Willard  JohnaoD,  Polton.N.Y 

I.y.Hoafc.Jr..Pittabargb,Pa 


By  80b- 

Buurine 

blasiingf 

per 

cabio 

yard. 


$4.26 
7.60 


8.60 
12.76 


By  nae  of 
coffer 

daaa«  POT 
cabio 
yaid. 


18.971 
4.60 


9.40 

9.60 

10k  00 

14.79 


Contraot-  awarded  to  John  F.  King,  and  executed  under  date  of  Jaly  12, 1889. 


COMMBBCIAL  STATISTIGS. 

Coal  skipmenU  from  PitMmrgh  dmring  the  year  ending  June  20,  1889,  prepared  fty  Capt 

William  JSvane. 


To  OineiwiatL 


MoBtli. 


1888. 

J'nly 

AngM*..— 
SeptembOT.. 

October 

NoTomber.. 
I>eoenib6r.. 

1880L 

y..-. 
Febniary... 

Kaioh 

April 

3£::":::: 

Total. 


Trips. 


81 
27 
12 
41 
80 
12 


la 

6 


S6t 


Coal 
boats. 


7B 
81 
7 
12 
20 
18 


7 
'45 


27 


Coal 
barjces. 


266 

128 
446 


180 


121 
64 


801 


2,822 


Fael 

flats. 


10 
12 

1 
14 

1 
14 


2 

1 
6 


88 


Boshels. 


8^644,000 
8,881,000 
1,888,000 
8^128,000 
8.498.000 
1,888,000 


1,871.000 
812,000 

6^884,000 

3,887,000 
680.000 

4,878^000 


40,948,000 


To  Lonisvillo. 


Trips. 


24 

14 


8 
10 
68 
42 

6 


267 


Coal 
boats. 


86 


67 
89 

46 


63 

64 

306 

178 

6 

28 


947 


Coal 
barges. 


292 
68 


406 
177 
121 


36 

44 

874 


84 

386 


2,119 


Fael 
flato. 


89 
2 


16 
28 
16 


4 
68 

80 


80 


219 


Basbola. 


6. 848;  000 
1.418.000 


8.838,080 
6,108,008 
2,776,080 


1.744,000 
2,174,000 
10.888.C80 
8,418,000 
700^008 
4,307,000 


50,090,080 


Total  nnmber  of  bnahala,  81,047,000. 

C&mparmiii9e  table  0/  UuMe  ef  oo«2  ekkppeA  doHng  the  paet  eix  ffean. 


188»-*84 
I884-'86 
]886-'88 
1888-*87 
1887-*88 

•an 


To  CiaoinnatL 


27,439,000 
40,500.000 
84,467,000 
32.186,000 
28,198,000 
40,948,080 


To  LonisTillcw 


38;  481, 000 
27,276,000 
52,236,000 
61, 827. 000 
36.740.000 
60,000,0u0 


TotaL 


86,980,000 
87,835,000 
86,693.000 
83,962.000 
84,933.000 
91,047,008 
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CoL  Sidney  D.  If  azwell,  superintendent  «f  the  Cin^nnsti  Chamber  of  Coinnieroe» 
in  his  last  annnal  report  ffivee  a  fall  exhibit  of  the  river  eommeroe  of  Cineinoati, 
from  which  the  following  tables  haye  been  compiled : 

Biver  cowimeree  0/  CineinnaUfwr  1k$  fear  mMtg  Auguft  31, 1689. 


ArtldM. 


RMdpte. 


ToKew 
Orleaa*. 


TooUmt 


To  vp-xlTW 


ToteL 


Ale  Mid  beer btmla.. 

Apples do.... 

Beef «...poimds.. 

Boots  and  sboee oases.. 

Candles boxes.. 

Cattle bead.. 

Cement barrels.. 

Cbairs doaeas.. 

Coffee bags., 

Cooperaf^e pleees.. 

Cora bnsbels.. 

Cotton ^ bales.. 

jKg* papkages,. 

Flour barrels.. 

Frait,  dried pounds.. 

Fnmitare packages.. 

Glassware do.... 

Bardware do.... 

Haj : bales.. 

Hog  prodact pounds.. 

Fork barrels.. 

Hogs head.. 

Iron tone.. 

Lead,  white pounds.. 

Lfmo barrels.. 

Manafactures pieces.. 

Merchandise tons.. 

Molafwes barrels.. 

NaiIs M kess.. 

Oil barrus.. 

Peanuts bags.. 

Petroleum barrels.. 

Potatoes barrels  and  sacks.. 

Bope  and  twine packages.. 

Salt barrels.. 

Sheep head.. 

Soap boxes.. 

Sugar hogsheads.. 

Sugar barrels.. 

Tubaooo hogsheads.. 

Tobacco cases,  bundles,  and  packages. . 

Vinegar .....barrels.. 

Wheat bushels.. 

Whisky barrels.. 


8^440 


Ml 

188 

1,780 

81 


10,457 

87,804 


t906 

a,  447 
16,088 

8,664 
663 
685 
940 


6^664 

8.553 

778 

6. 


8,166 
41,307 
80,601 

8,582 


804 

83 

6,566 

78 


17,178 


8,100 

2,861 

U,638 

084 

1,063 

28.605 

77 


87,028 
14^828 


1,100 
16,510 


11, 816 
800,367 

11.633 
7.305 
4,148 

19,205 


1,002 
1,700 

28.948 
87 


105,410 
23,118 


05 
853 
876 
835 


94 

9,315 

12,600 


2,885 


188,878 
41,917 


87 
624 

588 

15 
677 


6,768 

2,848 

3,740 

712 

67 

<656 

88,880 

8.171 

81,888 

26,287 

141 

787,706 

152 

75 

8,612 

265.401 

509 

619 

7,882 

1,633 

187,637 

8.427 

644 

6,706 

4.154 

6,665 

44,663 

128 

9,276 

9 

6,681 

797 

4,079 

1,857 

82 

7,651 


148 

16,024 

1.448 

8^689 

20 

41,818 

1,383 

28 

24,248 

156,405 

6.081 

2.486 

9,689 

8,019 

2,956.292 

203 

603 

640 

289,149 

6,214 

1,086 

6.487 

2,379 

1,422 

8.611 

4.566 

1,069 

6,787 

1,815 

1,251 

21 

4.971 

11 

7,838 

237 

5,365 

8,932 

2,710 

4,800 


8.U6 

6^188 

1^598 

12,891 


88? 

16,066 

2.47T 

16.40; 

8,934 

46.131 

2,096 

96 

29,199 

198.388 

16,613 

45.872 

86.230 

4.818 

a;  753, 608 


678 

6,272 

570,060 

6.723 

2.719 

15,688 

4.018 

213,007 

7,976 

5.210 

7.800 

11,774 

8,746 

56^149 

144 

16.682 

20 

18,619 

1.071 

10,068 

6,327 

2,767 

U»088 


The  follo¥dne  tablea,  compiled  from  Colonel  Maxwell's  report,  famish  some  addi- 
tional informauoQ  regarding  the  steam-boat  interests  of  Cinoinnati : 


ArrivaU  and  departures  of  iteam-boati  at  the  port  of  CinelnmatL 


• 

1882~'83. 

1888-'84. 

1884-*85. 

1885-*86. 

1886-*87. 

1887-*88. 

Forts  of  departure  and 

■ 

f. 

f 

• 

t 

i 

destination. 

i 

1 

i 
1 

OS 

1 

1 

i 

> 

D 

1 

1 

1 

1 

1 

94 

P 

< 

Q 

< 

P 

< 

Q 

< 

P 

<1 

P 

From  New  Orleans 

63 

49 

63 

34 

35 

For  New  Orleans 

05 

70 

55 

66 

88 

37 

From  Pittsburgh 

147 

114 

83 

103 

69 

156 

For  Pitlnburgh 

i43 

ill 

87 

■••«■■ 

m 

76 

a   «  •  «    • 

153 

From  other  )M)rts 

2,099 

i.ois 

2.665 

2,323 

••••■• 

2.109 

1.3i« 

For  other  Dorts .......... 

2,091 

i,98i 

1.906 

2,314 

• 

2,272 

2,173 
2,281 

i  385 

Total 

2,340 

2,329 

2,170 

2,162 

2,187 

2,138 

2,489 

2.483 

1,580 

1,576 
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8teaM4>oaU  lan^^ng  at  Cincinnati, 


ifte-'84 

1884-*(0 


Ko. 


217 
198 
206 


Tons. 


75,844 
68,312 
66^261 


Yew. 


188^*86 
18a6-'87 
1887-'88 


"So. 


196 
168 
151 


TODB. 


63,908 
53,616 
50,612 


Schedule  ofraiee  an  flour  per  barrel  hif  rail  and  river  from  CinoinnaH  for  six  yean  ending 

Deoember  31,  1888. 


DeatinfttioiL 

1883. 

1884. 

1885. 

By  rail. 

By  river. 

ByraiL 

By  river. 

By  rail. 

By  river. 

Piitsbiirsh 

• 

Cents. 

26  to  31 

15  to  20 

65 

Cents, 
26 
15  to  16 
65 

Cents. 

18  to  31 

15 

56  to  65 

Cents. 
20  to  25 
15 
48  to  55 

Cents. 
22  to  26 
15 
44  to  56 

Cents. 
20 

LoaiMTille ............ 

16 

Kew  Orleaos 

39  to  48 

Deetinfttioii. 

1886. 

1887. 

188a 

ByraU. 

By  river. 

ByraiL 

By  river. 

By  rail. 

By  river. 

PitttibnrKh 

Cents. 
26  to  31 
15 
44 

Cents. 
15  to  20 
15 
35  to  89 

Cents. 

24  to  31 

15 

44  to  49 

CenU. 
15 
15 
85 

Cents. 

22  to  24 

15 

40  to  49 

Cents. 
15 

LoniSTllIe....... 

15 

NifW  OrlfMUM 

85 

I  am  indebted  to  MiU.  Amos  Stiokney,  U.  S.  Engineeni^  for  the  followiiifr  Btatemeiil 
of  commerce  passiuff  the  Falls  of  the  Ohio,  as  recorded  in  the  office  of  the  LouisviUe 
and  Portland  CaDai: 

Commerce  paeeing  the  Falle  of  the  Ohio  Biner  hif  canal  and  by  river. 


Through  oanaL 


1880.*81 

l88t-*88 

1P82-'8S 

188^*84 

1884-*85 1 

1885-'86 

188i-'87 

1887.*88 

188S-*88 


Tons. 
1, 124, 836 

904.343 
1.226,456 
1,070.650 
1, 217, 231 
1.254.342 
1, 157, 2.^0 
1, 315, 861 
1,815,985 


Deacendinfc  open 

▲•oendinK  open 

T« 

river. 

river. 

JL% 

No. 

Tons. 

No. 

Tons. 

No. 

1,220 

877,055 

503 

140.306 

5,019 

1,793 

537,906 

75U 

220,965 

6.  ."^O? 

1,204 

308,240 

179 

6I.8U2 

6.427 

1,3«4 

432.575 

301 

98,757 

6,031 

708 

231,695 

05 

24.320 

5.r89 

1,296 

408,619 

393 

102,536 

6.726 

1,7J>3 

991,974 

667 

290,  .'S07 

7.228 

1.514 

863,237 

961 

137, 230 

7,346 

893 

383,081 

102 

37,860 

7.833 

Tons. 
1,642,199 
1,663.214 
1. 686. 497 
1,602.983 
1.4A2i6 
1, 765. 497 
2. 430, 73t 
2,31(1,818 
2,236,917 


For  statistics  of  the  commerce  at  the  upper  end  of  the  river^  reference  is  made  to 
the  report  on  operating  and  care  of  Davis  Maud  Dam. 


letter  of  the  seoretabt  of  war. 

War  Department, 
Washington  City,  January  16, 1889. 

The  Secretary  of  War  has  the  bonor  to  transmit  to  the  Hoase  of  Rep- 
resentatives a  report  of  the  Board  of  Engineers  appointed  in  accord- 
ance with  the  requirements  of  the  provisions  of  the  river  and  harbor 
act  of  Angnst  11,  1888.  to  examine  the  Ohio  Eiver  below  Pittsburgh  as 
to  the  practicability  of  the  improvement  of  the  navigation  of  said  river 
by  means  of  movable  dams,  and  the  nnmber  of  dams  required. 
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The  average  number  of  days  in  each  year  during  which  the  Ohio 
Biver  is  navigable  for  coal-boats  drawing  6  feet  ci  water  is  one  ban- 
dred  and  fifty-five.  Colonel  Merrill  having  been  called  on  to  report 
bow  much  the  proposed  improvement  will  prolong  the  period  daring 
which  coal  tows  can  be  moved  down  the  riverj  states  that — 


It  may  fairly  be  aasoined  that  the  fonr  additional  dams  now  piopoeed  would  ipye 
an  average  inoreaae  of  available  coal  water  of  more  than  one  monthi  with  a  possible 
mazimnm  of  three  montha. 

• 

l),  is  reported  that  64,933,000  bushels  of  coal  were  shipped  from  Pitts- 
burgh during  the  fiscal  year  endiug  June  30, 1888.  The  yalue  of  this 
amount  of  coal  at  Oincinnati  would  be  $4,545,310. 

The  increase  in  the  capacity  of  the  river  for  transportation  of  coal 
according  to  Colonel  Merrill's  estimate  might  amount  to  an  average  of 
two-fifths,  or  25,973,200bu8hels  annually,  worth  at  Oincinnati  $  1,818,124. 

The  estimated  cost  of  the  proposed  imporovement  is  $3,000,000.  It  will 
be  observed  that,  unless  there  is  a  very  great  increase  in  the  means  for 
transportation  of  coal  by  boats  and  barges,  the  large  expenditure  pro- 
posed for  the  impTOTement  of  the  river  by  movable  dams  would  not  be 
justiflcKl. 

Wm.  0.  Endioott, 

Secretary  of  War. 

The  Speaker  6s  the  House  of  Bepresentatiyes. 


letter  of  the  ohief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WasUnffUm^  D.  0.,  Deember  6, 1888. 

Sir  :  In  obedience  to  the  requirements  of  the  provisions  of  the  river 
and  harbor  act  of  August  11, 1888,  viz : 

The  Secretary  of  War  is  aathorized  and  directed  to  appoint  a  Board  of  three  engi- 
neer officers  of  the  United  States  Army,  whose  dnty  it  shall  be  to  thoroughly  examine 
the  Ohio  River  below  Pittsbnrgh  as  to  the  practicability  of  the  improremeut  of  the 
navigation  of  said  river  by  means  of  movable  dams;  and  said  Board  shall  report  on 
or  before  the  first  Monday  of  December  next,  as  to  the  feasibility  and  advisability  of 
snch  project  of  improvement^  the  nnmber  of  dams  required,  their  location,  with  the 
cost  of  the  same,  together  with  the  cost  of  maintaining  them  after  the  completion  of 
the  project.  The  Secretary  of  War  shall  transmit  said  report  to  Congress  at  its  next 
session,  together  with  the  views  of  himself  and  the  Chief  of  Engineers  of  the  United 
States  Army  thoreon. 

I  have  the  honor  to  submit  the  inclosed  report  of  the  Board  of  Bugl- 
neers  constitated  to  examine  the  subject,  dated  November  27. 1888. 

It  will  be  seen  that  the  Board  has  made  a  full  and  careful  study  of 
the  subject  committed  to  it,  and  has  prepared  its  report  accordingly. 
After  giving  a  clear  and  succinct  description  of  the  existing  movable 
dam  at  Davis  Island,  and  the  improvements  that  experience  in  its 
management,  etc.,  has  dictated,  it  reaches  the  conclusion,  for  reasons 
fully  shown,  that  ^'  while  it  may  be  feasible  to  improve  the  Ohio  Biver 
throughout  its  entire  length  by  means  of  a  slack-water  system,  it  does 
not  appear  advisable  to  adopt  such  a  system  for  the  lower  portion  of 
the  river,  at  least  at  the  present  time."  •  •  •  It  "  believes  it  prac- 
ticable and  desirable  at  the  present  time  to  extend  the  slack- water  sys- 
tem of  improvement  on  the  Chio  to  a  point  below  the  mouth  of  the 
Beaver  Biver,  26  miles  below  Pittsburg^''  and  thinks  <^  the  use  of  mov- 
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able  dams  necessary  in  this  stretch  of  the  river,  and  jnstifled  by  the 
experience  already  gained  at  the  Davis  Island  Dam." 

It  recommends^  accordingly,  that  dams  be  located  approximately,  as 
follows : 

No.  2  at  Meniman'B  Bar. 

No.  3  at  the  Trap. 

No.  4  near  Economy. 

No.  5  jast  below  the  month  of  the  Beaver  River. 

Theae  loeations  are  not  intended  io  be  abaolnte,  as  there  is  neually  an  available 
margin  of  half  a  mile  or  so  in  locating  a  dam,  and  some  latitude  is  necessary  in  o«der 
to  protect  the  (Government  against  excessive  charges  for  the  land  required  for  lock 
and  abutment. 

The  coet  of  the  Davis  Island  look  and  dam  was  |920,000.  and  assuming  a  probable 
economy  of  $00,000,  the  ooet  of  the  new  dams  can  very  fairly  be  taken  at  |900,000 
each,  or  $3,600,000  for  the  four  recommended. 

The  Board  sums  np  its  report  by  stating  that  it  is  *<  practicable,  fea- 
sible, and  advisable  to  improve  the  Ohio  Biver  from  Pittsburgh  to  a 
point  jnst  below  the  month  of  the  Beaver  Biver,  by  the  constractlon  of 
movable  dams,  and  that  they  will  cost  $3,600,000,  as  above  stated,  and 
that  the  annaal  cost  of  maintenance  for  each  will  be  $6,500^  or  $26,000 
for  the  fonr  proposed." 

The  views  of  the  Board  are  fnlly  concurred  in  by  this  Department, 
and  are  commended  to  the  favorable  consideration  of  the  Secretary  of 
Wan 

Attention  is  respeetfolly  invited  to  the  map  which  accompanies  the 
report  of  the  Boanl. 

Yery  respectfully ,  your  obedient  servant, 

Thos.  LmooLK  Casey, 
Brig.  Oen.y  Chief  of  EngineerB. 
Hon.  Wm.  O.  Endioott, 

Secretarjf  of  War. 


BEPORT  OF  BOABD  OF  ENGINBBBS. 

The  Board  of  Engineers  constitated  by  Special  Orders  No.  41,  para- 
graph 1,  Headquarters  Gorps  of  Engineers,  August  21, 1888,  <<  to  ex- 
amine and  report  as  to  the  practicability  of  improving  the  Ohio  Biver 
below" Pittsburgh  by  means  'of  movable  dams,"  met  at  Cincinnati,  Ohio, 
September  3, 1888<  On  September  4  the  Board  made  a  personal  exam- 
ination of  the  movable  dam  at  Davis  Island,  5  miles  below  Pittsburgh, 
Pa.,  and  on  September  5,  in  accordance  with  previous  notice,  a  public 
meeting  was  held  in  Pittsburgh,  at  which  were  present  representatives 
of  the  coal  and  navigation  interests  of  the  Ohio  Biver,  who  were  invited 
to  express  their  views  on  the  subject  committed  to  the  consideration  of 
the  Board. 

At  this  meeting  it  was  the  almost  unanimous  opinion  of  those  present 
that  the  system  of  movable  dams  inaugurated  at  Davis  Island  should 
be  extended. 

On  October  2  and  3  the  Board  made  a  personal  examination  of  the 
movable  dams  on  the  Great  Kanawha  Biver. 

Having  considered  all  the  information  available  upon  the  question 
presented,  the  Board  has  the  honor  to  submit  the  following  report : 

Dhe  organization  of  the  Board  was  in  compliance  with  the  require- 
ments of  an  item  in  the  river  and  harbor  act  of  August  11, 1888,  which 
provides  as  follows : 

The  Secretary  of  War  is  authorized  and  directed  to  appoint  a  Board  of  three  engi- 
neer offloers  of  the  United  States  Army,  whose  daty  it  sball  be  to  tboroaghly  exarame 
the  Ohio  Biver  below  Pittsburgh,  as  to  the  practicability  of  the  improvement  of  the 
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iiftTigatioii  of  nod  ziTfir  by  oMMWof  moTJible  dsm^  and  said  Bo«rd  ■hall  report  o&or 
before  the  first  Monday  of  I)eoember  next  as  to  the  waiibility  and  advwahili^  of  sooh 
project  of  improyemeiit^  the  number  of  dams  reqaired,' their  loeation,  with  the  eaat 
of  the  aame,  togetiier  with  the  coat  of  maintaining  them  after  the  eompletioa  of  the 

project. 

This  extract  from  the  river  and  harbor  act  oonstitatea  the  instmctions 
of  the  Board. 

The  qaestion  of  the  permaQent  improvement  of  the  Ohio  River  has 
for  many  years  received  the  consideration  of  the  engineer  officer  in  local 
charge,  and  many  surveys  have  been  made,  including  special  surveys, 
with  a  view  to  the  extension  of  the  system  of  movable  dams.  The  ia- 
formation  furnished  by  these  records  being  sufficiently  full  for  the  pur- 
poses of  this  investigation,  further  surveys  were  not  deemed  by  the 
Board  to  be  necessary  at  the  present  time. 

The  examination  of  the  Davis  Island  Dam,  and  theinformation  given 
by  the  representatives  of  the  coal  and  navigation  interests  at  the  public 
meeting,  show  that  this  dam,  by  backing  up  the  water  in  the  harbor 
of  Pittsburgh  and  furnishing  a  pool  available  during  low  water  for  use 
of  the  coal  fleets,  has  served  a  most  useful  purpose,  and  has  saved  to 
the  interest  of  navigation  a  very  large  sum  of  money,  larger  probably 
than  the  entire  cost  of  the  dam. 

It  was  also  made  plain  to  the  Board  by  the  facts  presented,  that  an 
extension  of  the  system  of  improvement,  which  was  inaugurated  by  the 
construction  of  the  Davis  Island  Dam,  is  most  desirable  in  order  to  pro- 
long the  period  during  which  full  coal  tows  can  be  moved  down  the 
river  and  empty  ones  can  be  returned  to  Pittsburgh.  It  was  shown  by 
a  comparison  of  the  gauge  records  at  Pittsburgh  and  Wheeling,  that  a 
slackwater  system  of  improvement  from  Pittsburgh  to  Wheeling  would 
lengthen  the  time  available  for  the  movement  of  coal-boats  about  two 
months,  and  both  the  gauge  records  and  the  evidence  of  the  most  ex- 
perienced and  interested  transporters  of  coal  show  that  a  series  of  dams 
giving  slackwater  only  to  the  mouth  of  the  Beaver  River,  25  miles  below 
Pittsburgh,  would  furnish  additional  pools  for  the  safe  storage  of  coal 
fleets,  would  improve  some  of  the  worst  localities,  and  would  relieve 
coal  navigation  of  many  of  the  troubles  now  experienced. 

The  Davis  Island  movable  dam  was  constructed,  to  a  certain  extent, 
as  an  experiment,  but  the  success  of  such  structures  on  European 
streams  justified  the  belief  that  a  similar  one,  with  such  modifications  as 
experience  might  dictate,  would  be  successful  on  the  Ohio.  It  has  been 
found,  however,  that  a  difference  in  local  conditions  h'as  rendered  the 
operation  and  maintenance  of  the  Davis  Island  movable  dam  a  more 
difficult  task  than  seems  to  be  the  case  with  similar  dams  elsewhere,  on 
account  of  the  very  sudden  rises  of  the  river,  which  frequently  bring 
ont  immense  quantities  of  drift  and  ice.  This  drift  and  ice  sometimes 
comes  so  rapidly  as  to  render  the  lowering  of  the  wickets  ia  advance  of 
the  flood  a  difficult  matter,  and  sometimes  it  comes  at  a  time  when  the 
safety  of  the  dam  must  be  risked  in  order  to  protect  the  coal  fleets  that 
are  harbored  in  the  pool  above  the  dam.  Arrangements  are  now  being 
made  for  putting  in  a  chute,  through  which  drift  and  ice  can  be  passed 
at  times  when  it  may  be  impracticable  to  lower  the  dam,  and  with  this 
change,  and  the  use  on  the  weirs  of  the  Ghanoine  method  of  tripping 
wickets,  it  is  exi>ected  that  the  above-named  difficulties  will  be  over- 
come. 

It  ought  to  be  mentioned  that  the  Davis  Island  Dam  is  operated  rapidly 
and  easily  at  all  other  times,  and  the  only  hindrance  to  successful  work- 
ing at  all  times  comes  from  ice  and  drift,  both  of  which  seem  to  prevail 
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in  the  Ohio  Biver  to  a  greater  extent  than  in  any  other  stream  on  which 
movable  dams  have  been  tried. 

The  practice  of  holding  immense  fleets  of  coal  in  the  pool  of  the  Davis 
Island  Dam  makes  the  service  of  this  dam  vastly  more  difficnlt  than 
would  be  the  case  with  others  below  it,  as  the  fear  of  stranding  and  in- 
juring coal-barges  makes  it  necessary  to  keep  the  dam  standing  until 
the  flood  has  actually  reached  it^  and  then  the  colleotion  of  drift  or  ice 
renders  the  operation  of  lowering  it  a  difficnlt  matter.  Were  there  a 
series  of  dams  below  the  one  at  Davis  Island,  coal  could  be  moved  down- 
stream as  it  came  from  the  Monongahela,  the  harbor  would  no  longer 
be  crowded  with  coal-barges,  and  there  would  be  nothing  to  prevent 
the  dam  from  being  lowered  in  time  to  avoid  the  packing  of  drift  or  ice, 
and  when  it  could  be  done  with  safety  and  dispatch. 

It  is  always  easy  to  lower  or  raise  a  movable  dam  in  low  water,  and 
difflculty  and  danger  only  appear  when  the  dam  is  kept  up  too  long, 
and  has  to  be  lowered  in  the  face  of  a  rapidly  rising  river. 

Under  the  most  favorable  conditions  a  movable  dam  is  a  somewhat 
complicated  structure,  requiring  constant  care  and  attention,  and  its 
use,  to  produce  slackwater,  does  not  appear  advisable  in  any  case  where 
a  fixed  dam  can  be  made  to  give  the  requisite  facilities  to  navigation. 
Unfortunately  there  are  many  rivers  on  which  the  use  of  fixed  dams  is 
wholly  inadmissible,  and  this  is  certainly  true  of  the  upper  part  of  the 
Ohio,  as  locks  even  of  extraordinary  dimensions  can  not  lurnish  ade- 
quate accommodation  to  descending  coal  fleets,  and  dams  that  can  be 
lowered  and  got  out  of  the  way  are  a  necessity. 

While  it  may  be  feasible  to  improve  the  Ohio  Biver  throughout  its 
entire  length  by  means  of  a  slackwater  system  it  does  not  api>ear  ad- 
visable to  adopt  such  a  system  for  the  lower  portion  of  the  river,  at 
least  at  the  present  time.  On  a  large  portion  of  the  stream  it  is  most 
probable  that  an  open-channel  improvement  will  furnish  ail  the  relief 
necessary  to  the  interests  of  commerce,  or  all  that  may  be  required  for 
many  years  to  come.  This  system  of  open-channel  improvement  should 
be  adopted  whenever  practicable,  both  on  account  of  it^  smaller  flrst  cost 
and  cost  of  maintenance,  and  its  greater  convenience  to  navigation. 

The  Board  is  decidedly  of  the  opinion  that  the  end  has  not  yet  been 
reached  in  the  construction  of  movable  dams,  as  is  clearly  shown  by  the 
foot  that  although  the  Davis  Island  Dam  was  built  with  all  the  latest 
improvements  known  at  the  time,  important  changes  are  now  in  prog- 
ress which  have  been  demanded  by  practical  experience  in  order .  to 
better  adapt  it  €6  the  conditions  of  the  Ohio  Biver. 

It  would  therefore  appear  desirable  that  the  extending  of  the  system 
of  movable  dams,  even  to  the  portion  of  the  Ohio  to  which  they  are 
specially  adapted,  and  on  which  they  appear  to  be  a  necessity,  should 
be  gradual.  On  the  other  hand  it  is  undesirable,  and  in  fact  impracti- 
cable, to  prepare  detailed  projects  for  any  more  of  such  work  than  can 
be  carried  out  in  the  immediate  future,  and  the  preparation  of  further 
plans  and  projects  should  be  postponed  to  such  time  as  will  permit  the 
utilization  of  the  experience  that  will  be  gained  as  the  work  progresses. 

It  does  not  seem  wise  at  this  present  to  even  attempt  to  define  the 
limits  of  the  region  that  should  ultimately  be  improved  by  movable  dams, 
as  it  will  take  long  years  to  build  those  that  the  Board  feels  justified  in 
recommending,  and  the  experience  acquired  with  these  will  enable  a 
future  Board  to  act  on  such  questions  with  a  certainty  that  the  present 
Board  can  not  possibly  have. 

The  Board  believes  it  practicable  and  desirable  at  the  present  time 
to  extend  the  slack- water  system  of  improvement  on  the  Ohio  to  a  point 
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below  the  mouth  of  the  Beaver  Biver  25  miles  below  Pittisbargh,  and  it 
believes  the  use  of  movable  dams  neoessai^  on  this  streteh  of  river  and 
JQStttted  by  the  experience  already  gained  at  the  Davis  Island  Dam.  It 
is  assumed  in  this  conclasion  that  by  the  time  the  construction  of  the 
additional  dams  can  be  undertaken  such  further  experience  will  have 
been  gained  at  Davis  Island  as  will  result  in  obviating  the  troubles  now 
resulting  from  drift  and  ice,  and  in  this  connection  it  is  proper  to  re- 
mark that  at  none  of  the  locations  where  the  additional  dams  are  recom- 
mended will  the  obstructive  and  destructive  effect  of  ice  and  drift  be  so 
great  as  at  Davis  Island. 

It  is  nnadvisable  to  make  detailed  plans  at  this  present,  nor  can  they 
be  firepared  in  the  limited  time  allowed  for  this  report  The  general 
type  of  dam  is  all  that  a  Board  can  be  expected  to  determine,  and  Ae 
utmost  latitude  should  be  allowed  to  the  local  engineer  to  adopt  every 
improvement  from  every  available  source,  sufcject,  of  course,  to  the  ap- 
proval of  the  Ohief  of  Bngineers. 

The  heights  above  mean  ocean  level  heretofore  used  on  the  upper  end 
of  the  Ohio  Biver  have  depended  on  the  accuracy  of  the  determination 
of  a  certain  bench  at  the  Union  Depot  in  Pittsburgh.  Within  the  last 
year  the  Pennsylvania  Bailroad  has  releveled  its  road-bed  with  great 
eare,  and  the  result  shows  that  the  height  of  the  Union  Depot  bench 
above  mean  ocean  level  is  2.16  feet  less  than  heretofore  assumed.  This 
change  has  necessitated  a  corresponding  change  in  the  Ohio  Biver 
levels,  and  those  used  in  this  report  have  been  made  to  conform  to  the 
new  determination. 

According  to  present  experience  it  is  not  practicable  to  handle  wick- 
ets that  have  a  vertical  height  of  ov^  13  feet,  and  if  we  assume  a  6-foot 
navigation,  it  follows  that  the  lift  between  poc^s  will  be  7  feet,  and  that 
die  elevations  of  the  sills  of  the  navigable  passes  will  decrease  by  7 
feet  as  we  descend  the  river. 

As  the  sill  of  the  navigable  pass  of  Hbe  Davis  Island  Dam  is  at  eleva- 
tion 690.84,  the  sills  of  l£e  dams  that  follow  must  be  at  the  following 
elevations : 

Ko.« 683.84 

No.  3 676.84 

No.  4 669.84 

No.  5 : 668.64 

They  must  therefore  be  located  at  points  where  the -bed  of  the  river 
is  at  these  elevations,  on  the  assumption  that  the  bed  is  in  a  line  parallel 
to  the  low- water  line  and  at  a  depth  below  it  equal  to  the  navigable 
depth  in  low  water.  The  approximate  localities  for  these  dams  will 
therefore  be  as  follows : 

No.  2,  »t  MerrinuuiBflcr. 

No.  3.  at  The  Trap. 

No.  4f  near  Economy. 

No.  5,  Just  below  the  month  of  Beaver  Biver. 

These  locations  are  not  intended  to  be  absolute,  as  there  is  usually  an 
available  margin  of  half  a  mile  or  so  in  locating  a  dam,  and  some  lati* 
tttde  is  necessary  in  order  to  protect  the  Government  against  excessive 
charges  for  the  land  required  for  lock  and  abutment 

The  cost  of  the  Davis  Island  Lock  and  Dam  was  $920,000,  and  assum- 
ing a  probable  economy  of  $20,000,  the  cost  of  the  new  dams  can  very 
fairly  be  taken  at  $900,000  each,  or  $3,600,000  for  the  four  recom- 
mended. 
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The  annusd  cost  of  operating  will  be  about  $6,500  for  each  dam. 

Beferriog  s^ain  td  the  item  in  the  river  and  harbor  act  providing  for 
the  organization  of  this  Board,  the  Board  would  sum  up  the  whole  mat- 
ter by  stating  that  it  is  '^practicable,  feasible,  and  advisable "  to  im* 
prove  the  Ohio  Biver  from  Pittsburgh  to  a  point  just  below  the  mouth 
of  the  Beaver  Biver,  a  distance  of  about  25  miles,  by  the  construction 
of  movable  dams;  that  four  additional  dams  will  be  required;  that  they 
will  cost  $3,000,000;  and  that  the  annual  cost  of  maintenance  will  be 
$26,000. 

For  the  portion  of  the  Ohio  Biver  below  the  point  near  the  mouth  of, 
Beaver  Biver  selected  for  a  dam,  the  Board  is  not  prepared  to  recom- 
mend an  extension  of  the  system  of  movable  dams,  believing  that  the 
subject  should  be  reserved  for  future  consideration. 

Accompanying  this  report  will  be  found  a  profile  of  the  Ohio  Biver 
from  Pittsburgh  to  Wheeling,  on  which  are  shown  the  four  movable 
dams  whose  construction  has  oeen  recommended  by  the  Board.  Trac- 
ings of  sites  for  movable  dams  from  Pittsburgh  to  Wheeling  were  for- 
warded May  20,  1879,  by  Maj.  W.  £.  Merrill,  Oorps  of  ^^ngineers,  and 
reference  is  made  to  these  tracings  to  show  that  eligible  sites  for  movable 
dams  can  be  acquired  without  difficulty  at  any  x>oint  where  these  con- 
structions may  be  desired.  At  no  point  within  the  distance  named  can 
a  rock  bottom  be  found,  and  therefore  there  is  no  marked  difference 
between  any  of  the  sites  that  may  be  chosen. 

Wherever  we  may  build  we  must  build  on  gravel,  but  the  fact  that 
the  Davis  Island  Dam  has  been  successfully  built  on  this  material 
proves  that  this  &ct  is  no  obstacle  to  successful  construction. 

Wm.  £.  Merrill, 
Lieut  Col.  of  Engineers. 
Amos  Stiokney, 
Major  of  UngineerSj  U.  8.  A, 

A.  Mackenzie, 
Major  of  Engineers^  tf.  8.  A. 


DD2. 

OPERATING  AND  CARE  OP  DAVIS  ISLAND  DAM.  OHIO  RIVER. 

Mr.  William.  Martin,  chief  engineer,  has  continued  in  local  charge  dur- 
ing the  past  year,  and  has  performed  his  important  and  difficult  duties 
with  his  customary  efficiency  and  skill. 

At  the  beginning  of  the  fiscal  year  the  dam  was  standing,  and  during 
the  year  it  was  handled  as  follows : 

Lowered  dam  Jnly  9-10. 
Raised  dam  July  23-28. 
Lowered  dam  Aagnst  19-2L 
Raised  dam  September  8. 
Lowered  dam  September  10. 
Raised  dam  September  16-17. 
Lowered  dam  October  8. 

And  thereafter  the  dam  remained  down  to  the  close  of  the  fiscal  year. 
The  constant  succession  of  rises  in  the  autumn  of  1888  made  it 
necessaay  to  handle  the  dam  frequently,  but  this  was  done  without  ac- 
cident or  difficulty.  After  the  Jast  lowering  the  dam  was  left  down  in 
order  to  build  the  gap  for  the  passage  of  drift,  but  the  continuance  of 
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rises  made  the  laising  of  the  dam  onueoessaiyy  although,  anfortanatdyi 
at  the  same  time  it  prevented  the  completion  of  tb^  driflrgap.  The  re- 
port on  the  latter  stmctnre  will  be  foand  in  the  report  <m  the  Ohio 
Biver. 

On  the  9th  of  Joly  the  dam  was  lowered  in  the  &oe  of  a  tremendods 

flood  ont  of  the  Moncmgahela,  and  doring  the  lowering  the  drift  aocn* 

mnlated  to  snch  an  extent  above  the  bribes  of  Weirs  2  and  3  (Weir  1 

^  bridge  was  carried  away  in  1887)  as  to  stand  trom  5  to  10  feet  above 

the  floor  of  the  bridges.    As  a  result  of  this  pressure  the  bridge  of  Weir 

^2  gave  way  and  was  destroyed.    The  dam  proper  was  not  iiyured,  and 

*it  was  raised  two  weeks  afterwards,  as  soon  as  the  water  fell  low  enough 

to  make  it  necessary. 

It  is  worthy  of  note  that  about  one  hundred  coal  barges  were  lost 
during  this  flood,  all  of  which  had  been  lying  in  the  pools  of  theM<mon- 
gahela  Biver,  ana  that  there  were  no  casu^ties  to  the  coal  fleets  that 
were  in  the  pool  of  the  Davis  Island  Dam,  many  of  which  passed  down 
the  river  before  the  flood  reached  its  maximum,  which  would  have  been 
impossible  before  the  Davis  Island  Dam  was  built  I  have  been  told  by 
prominent  coal  operators  that  in  this  one  experience  the  dam  saved 
more  than  its  ori^^al  cost.  I  do  not  guaranty  the  accuracy  of  this  es* 
mate,  but  the  mam  &ct  that  the  dam  proved  a  great  bei^eflt  to  coal- 
shippers  is  beyond  question. 

In  my  last  annucJ  report  I  recommended  the  insertion  of  Chanoine 
trippers,  in  order  to  be  able  to  drop  the  weirs  in  times  of  heavy  drifts 
and  ice,  which  can  not  now  be  done  satisfactorily,  as  the  weir-wickets 
are  handled  from  the  service-bridge,  and  the  opening  of  ^e  weirs  draws 
the  ice  and  drift  against  the  bridge,  and  makes  it  impossible  to  lower 
it.  We  have  already  lost  the  bridges  of  Weirs  1  and  2  from  this- cause, 
and  as  the  cause  itself  could  not  l^  removed,  and  as  the  dam  could  be 
raised  and  lowered  without  the  use  of  service-bridges,  those  that  were 
destroyed  have  not  b^n  rebuilt. 

After  designing  several  trippers  for  use  on  the  weirs,  I  become  dissat- 
isfied with  this  method  of  working  the  weir- wickets,  on  account  of  the 
difficulty  of  guarding  against  the  heavy  deposits  of  gravel  which  are 
known  to  accumulate  on  the  weirs  when  the  dam  is  down,  and  also  on 
account  of  the  great  cost  of  changing  the  structure  so  as  to  adapt  it  to 
the  use  of  trippers.  I  finally  concloded  that  the  dam  could  be  safely 
and  easily  dropped  by  placing  the  maneuvering  boat  on  the  lower  side 
of  the  line  of  wickets  and  pushing  the  wickets  up-stream  until  the  props 
dropped  off  of  their  seats,  using  a  push-bar,  worked  by  oar  present  ma- 
chinery. The  advantages  of  this  method  of  working  are  very  great; 
it  is  inexpensive,  it  makes  bridges  unnecessary,  it  places  the  boat  where 
it  is  sheltered  from  ice  and  drift,  it  enables  the  crew  to  see  that  the 
space  below  a  wicket  is  free  from  lo^s  before  the  wicket  is  dropped, 
and  it  provides  a  safe  method  of  handling  the  pass  as  well  as  the  weirs. 
There  seems  to  be  no  reasonable  doubt  of  the  success  of  the  device,  and 
accordingly  apparatus  has  been  built  and  attached  to  the  maneuvering 
boat  As  the  dam  has  been  down  since  October  there  has  been  no  op- 
portunity to  test  it  as  yet.  K  its  success  is  as  great  as  is  anticipated 
the  problem  of  handling  large  movable  dams  in  rivers  that  are  ob- 
structed by  ice  and  drift  wiU  have  been  solved. 

There  is  never  any  difficulty  in  raising  a  movable  dam  from  a  ma- 
neuvering-boat  placed  above  it,  as  at  that  time  there  is  neither  ice  nor 
drift  to  interfere ;  the  difficulty  hitherto  has  been  in  lowering  the  dam 
in  the  face  of  a  rise  bringing  with  it  large  quantities  of  drift  and  ice. 

During  the  year  the  lock  in  all  of  its  details  has  worked  very  satisfiEM)- 
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torily.  The  insertion  of  spring  tag-links  in  the  operating  chains  has 
been  a  decided  improvement.  l%e  lock-gate  engines  have  been  honsed 
and  new  decks  have  been  pat  on  the  gate  recesses. 

In  the  dam  a  few  of  the  defective  steel  cross-heads  have  been  re- 
placed by  wronght-iron  ones,  and  the  present  proportion  is  71  of  the 
former  to  68  of  the  latter.  The  scoar  below  the  dam  still  needs  atten- 
tion,  and  it  is  proposed  to  drive  piling  among  the  riprap  in  order  to 
break  the  force  of  the  overfall. 

For  forther  details  reference  is  made  to  the  annexed  report  of  Mr. 
William  Martin,  the  resident  engineer. 

The  following  table  nhows  the  eomineree  pmwing  the  dam  dnxinff  three  years  end- 
uig  June  30, 1^ : 


VmmU  pMilng  tb«  D»t1«  laluid  D«m. 


Pastenger  boats . ... 

Freight  tKMts 

Tow^ats 

Kodel  1>argM 

Coal  boata 

Coalbanna 

Coal  flats 

Bafia , 

Hiacellaneoiia  oiaft. 


Total 

Nnmber  of  lookagss 


1IM.*87. 


ThTtmgh 
navigable 


414 

88 

%V» 

806 

1,620 

8;  141 

8^820 

68 


17,817 


Thxongh 
lock. 


66 

0 


14 

42 

451 

087 

7 

07 


1,002 
672 


1887-'8& 


Tfarongh 
narigable 


836 

84 

2,446 

121 

1,752 

6,822 

1,947 

66 

60 


18,064 


Through 
look. 


188a.*80. 


Through 
nayigaole 


86 

687 

0 

184 

648 

8,644 

211 

100 

1.811 

852 

8,520 

787 

8.546 

7 

03 

61 

184 

1,871 

18,829 

712 

ThroQgh 
look. 


26 

2 

141 

2 

77 

856 

216 

4 

12 


836 
862 


Detailed  ttaUmeni  of  eaepemeB  Uumrred  at  the  Davie  Island  Dam,  Ohio  BiveTf  during  the 

fieeal  year  ending  June  20, 1889. 


Konth. 


1888. 
Jnly  . 
Ang.. 
Sept.  , 
Oet... 
Nov.., 
Deo ... 

1889. 
Jan  ... 
Feb... 
Mar... 
Apr... 
May  .. 
JTuae . . 


Totals. 


Offiee  and  geneml  administiation. 


81,230.00 


680.00 
615.00 
581.67 


405.00 
615.00 
615.00 
615.00 
606.07 
566.50 

6,560.84 


8 

I 

en 


$15.05 


27.25 


2.50 

17.82 

20&66 

100.52 


86a  80 


I. 


$83.83 


875.83 


175.00 

175.00 

6&83 


867.49 


$52.88 
83.86 
15.05 
l&OO 
93.40 
63.08 


8L05 

120.00 

6.26 

62  88 

.60 


586.96 


$62.88 

1,887.19 

31.00 

648.00 

'736.65 

1,020.58 


703.55 
927.82 
885.25 
607.88 
707.79 
566.50 

8,344.09 


Tools 

and 

appli- 


$76.59 
4.65 
185.88 
147.48 
.70 


Bepaln. 


I 


7.20 
80.93 

8.00 
17.85 
13.03 

436.76 


$394.29 


884.29 


$8^034.00 


1,872.78 
260.73  i$334.58 


368.46 

&80 

188L95 

472.12 


4,704.29 


^ 


I 


3&17 

79.68 

2.00 


13.87 
46&80 


o 
H 


$394.29 
2,034.00 


1,872.73 
594.31 


406.63 

87. 9B 

10a96 

472.12 

13.87 

5,666.88 


Grand 
total. 


$63.88 
1.H68.07 
2,069.65 

783.83 
2,26&86 
1.615.59 


703.55 
l,341.1t5 
1.004.16 

861.83 
1,197.76 

583.40 

14,847.73 
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LOCK. 

Tgrre-fMn  of  lock, — ^The  tene-pletn  within  the  bind  wall  inelotare  wbieh  was 
gown  with  igrngo  aecd  laat  Tear  bad  begnn  to  aMame  an  attractive  appearance,  bnt  the 
rain-gtorm  on  the  night  of  the  10th  of  May  washed  down  some  of  the  railroad  em- 
bankment, depositing  the  d^bri8*on  the  terre-plein  and  destroying  the  grass. 

To  attempt  a  remedy  wonid  be  nseless  until  the  question  of  propertv  line  between 
the  United  States  and  the  Pittsburg,  Fort  Wayne  and  Chicago  Kail  way  has  been 
settled,  because  any  work  of  a  permanent  character  might  be  forfeited  by  as  in  the 
settlement  of  the  dispute. 

Lock-gates, — ^The  lock-gates  continne  to  work  satisfactorily,  no  trouble  having 
arisen  from  any  cause.  Flexible  ffate-chatn  connections,  for  reUeving  the  initiu 
strain  on  the  chains,  were  attached  to  each  gate,  one  at  each  end.  ▲  trial  test  was 
made  with  very  satisfactory  results. 

New  timber-decks  were  constructed  over  the  gate  recesses.  These  decks  were  nec- 
essary to  keep  out  the  debris  which  is  washed  over  the  railroad  embankment  by 
heavy  rains.  Hatches  are  constructed  in  the  decks  for  access  to  the  gates  in  making 
repairs,  for  cleaning  out  debris  from  the  recesses,  and  for  ventilation. 

Loekr-gaie  engiM'houMe». — ^Houses  for  protecting  the  lock-gate  engines  from  the 
weather  were  constructed,  one  at  each  lock-gate.  As  the  engines  are  so  arranged 
that  they  can  be  moved  to  the  rear  of  the  lock*gate  recesses  at  times  of  floods,  it  was 
necessary  to  make  the  houses  so  that  they  could  be  removed  from  the  engines  as 
quicklv  as  possible.  The  roof  and  supporting  stanchions  of  each  house  are  made  of 
iron,  the  stanchions  being  fastened  to  the  bed-plates.  The  sides  and  ends  are  com- 
posed of  wooden  batten  doors,  detachable  for  ventilation,  and  to  allow  of  the  engines 
being  moved.    The  roof  and  its  supports  are  carried  along  with  the  engines. 

Lower  guide-walL—l  wonld  now  renew  my  recommendation  that  the  guiding  crib 
below  the  lock  be  extended.  The  crib  is  now  250  feet  long,  but  this  length  is  insuf- 
ficient for  the  easy  entrance  to  the  lock  of  long  tows.  The  eddy  caused  by  the  lock 
and  the  lower  gate  recess  creates  so  great  an  inset  of  the  current  towards  the  guid- 
ing crib  as  to  bind  boats  against  it,  thus  making  their  entrance  to  the  lock  very  dif- 
ficult. The  crib  should  be  extended  down-stream  about  400  feet,  making  the  total 
length  of  crib  650  feet.    Its  height  should  be  II  feet  6  inches. 

Noeina  on  look-walls. — ^The  original  design  of  lock  contemplated  a  timber  nosing 
placed  m  a  rabbet  cut  in  the  coping.  Before  completion  this  feature  was  abandoned 
and  the  walls  were  left  with  squared  corners,  "without  protection  to  the  mooring- 
lines  of  boats.  During  the  year  timber  nosings  for  this  purpose  were  secured  on  the 
lock-waUs,  one  being  placed  at  each  of  the  ten  check-posts. 

DAM. 

DestruoUon  of  service  bridges  of  Weir  2.~The  extraordinary  flood  out  of  the  Mo- 
nongahela  River  July  9,  which  attained  at  this  point  the  height  of  20.77  feet,  de- 
stroyed a  great  deal  of  property,  principally  of  the  coal  operators,  who  lost  heavily 
in  barges  and  coal-boats  loaded  with  coal  for  shipment. 

The  water  at  Lock  No.  4,  44  miles  from  Pittsburgh,  reached  the  greatest  known 
height  on  the  evening  of  July  10,  it  being  39  feet  above  the  lower  miter-sill  of  the 
lock. 

Previous  to  this  flood  the  Davis  Island  Dam  had  been  up  twenty-two  days,  and  this 
enabled  the  coal  operators  to  bring  into  the  Pittsburgh  harbor  and  thus  miUse  secure 
the  bulk  of  their  coal 

The  following  are  the  words  used  in  this  connection  by  a  weU*known  operator:  **  It 
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was  a  godsend  that  the  Davis  Island  Dam  bad  been  np  the  twenty-two  days  previons 
to  the  flood,  for  otherwise  not  a  boat  or  barge  would  have  been  saved  from  destruo- 
tion,  as  the  first  boat  adrift  would  have  started  others^  and  they  in  their  turn  the 
entire  fleet."  This  flood  was  no  exception  to  many  previous  ones,  inasmuch  as  large 
quantities  of  drift«wood  accompanied  it.  So  destructive  was  the  flood  in  the  Moiion- 
gabela  Valley  that  coal-tipples  and  other  coal-mining  appliances  were  destroyed, 
which  helped  to  swell  the  mass  of  debris. 

As  the  rise  in  the  river  was  expected,  we  proceeded  to  lower  the  dam  in  the  usual 
manner,  i.  0.,  by  beginning  at  the  Davis  Island  or  Weir  end  of  dam.  By  so  doing  the 
pool  is  lowered,  and  the  work  on  the  navigable  pass,  which  is  done  from  the  maneu- 
vering boat,  is  made  safe. 

The  draught  of  water,  created  by  lowering  the  weir  wickets,  lodged  in  the  gap  and 
against  the  service  bridge  large  masses  of  drift,  composed  of  coal-flats,  coal-tipples, 
and  other  debris.  The  pressure  from  this  accumulation  became  so  great  on  the  serv- 
ice-bridge of  Weir  2  as  to  destroy  it. 

CroBS-heada  of  wickets. -^Dniing  the  fiscal  year  just  closed,  as  during  the  years  past 
since  the  construction  of  the  dam,  the  steel  cross-heads  of  the  navigable  pass  have 
given  much  annoyance  by  breaking. 

In  the  £all  of  vSS7  it  was  decided  to  procure  wrought-iron  cross-heads  to  replace 
all  the  steel  ones.  The  iron  ones  were  procured  and  we  have  been  gradually  substi- 
tuting them.  During  the  year  we  replaced  four,  making  the  total  of  wrought-iron 
cross-heads  sixty-eight,  leaving  seventy-one  yet  to  be  replaced.  This  work  could  only 
be  carried  on  while  the  dam  was  being  raised,  it  being  considered  by  the  workmen 
too  hazardous  to  change  cross-heads  while  the  dam  was  up.  It  was  also  deemed  im- 
prudent to  attempt  to  raise  the  wickets  for  the  purpose  of  changing  cross-heads  after 
the  dam  had  been  down  a  little  while,  because  the  gravel  and  sand  that  accumulate 
between  and  beneath  the  wickets  drops  into  the  place  vacated  by  them  after  thoy 
are  raised,  thus  preventing  the  wickets  from  reseating  themselves  after  the  repairs 
are  made.  Several  attempts  were  made  to  do  this  work  with  the  dam  down,  but  it 
was  found  impracticable,  as  the  gravel  washed  into  and  around  the  fastenings  of  the 
lower  journals  of  the  horses  as  fast  as  it  could  be  cleared  out,  making  the  work  tedi- 
ous and  allowing  but  little  progress. 

Scour  Mow  dam, — The  frequent  maneuvers  of  the  dam  in  the  short  time  it  was  up 
caused  a  scour  in  the  river-bed  at  Weir  3  to  the  depth  of  13  feet,  at  a  distance  of  15 
feet  below  the  dam.  The  scour  occurred  notwithstanding  the  large  quantities  of  riprap 
stone  that  had  been  deposited  below  the  dam  for  its  protection.  To  guard  against 
future  injury,  it  was  decided  to  drive  piles  in  the  river-bed  below  the  dam  in  quincunx 
order,  in  rows  5  feet  apart,  placing  the  first  row  10  feet  distant  from  the  foundation, 
and  to  fill  In  between  the  piles  with  riprap  stone.  This  work  has  been  started  and 
will  be  pursued  at  intervals  until  perfect  protection  is  secured.  Un  the  8th  of  Octo- 
ber, when  the  dam  was  lowered.  Weir  3  had  been  down  several  hours  previous  to 
lowering  the  pass.  The  swift  current  around  Pier  No.  3  undermined  the  upper  end 
of  it,  which  overhung  the  foundation  of  Weir  3  1^  distance  of  2:H  feet.  The  upper  end 
of  the  pier  dropped  20  inches,  the  lower  end  resting  on  the  foundation  of  Weir  3.  This 
condition  of  the  pier  will  not  interfere  with  the  operation  of  the  service  bridge. 

New  method  of  handling  dam, — The  practice  in  maneuvering  the  dam  by  boat,  both 
in  raising  and  lowering,  has  been  in  accordance  with  the  established  custom,  which 
is  to  operate  from  above.  With  a  clear  river,  free  from  drift,  this  method  is  very 
satisfactory;  but  the  difficulties  hitherto  encountered  on  account  of  drift-wood,  and 
the  possibility  of  being  compelled  to  lower  the  dam  with  the  i>ool  frozen  over,  as  was 
the  case  in  January,  1888,  have  led  to  the  introduction  of  a  device  for  lowering  the 
dam  by  working  from  below. 

By  the  new  device  the  boat  will  be  broadside  below  the  dam  and  out  of  reach  of 
the  overflow.  The  boat  is  fastened  to  the  wicket  adjacent  to  the  one  to  be  lowered 
and  out  of  the  way  of  the  fall  of  the  latter.  By  means  of  a  wrought-iron  beam, 
operated  by  the  proper  mechanism  from  the  engitie  on  the  maneuvering  boat,  the 
wicket  is  pushed  forward  until  the  prop  drops  from  the  second  step  of  the  hurter,  the 
steam  is  sunt  off  from  the  engine,  and  the  pressure  of  the  water  on  the  wicket  re- 
verses the  machinery ;  the  wicket  slowly  descends  until  it  is  free  of  the  catch  on  the 
pushing  beam,  when  it  droi>s  by  its  own  gravity. 

By  this  method  of  lowerins  the  dam  the  boat  is  placed  in  a  very  secure  position 
compared  >with  the  method  or  lowering  the  dam  from  above,  by  which  the  boat  was 
liable  to  be  drawn  through  the  gap  and  sunk  if  a  line  should  break,  as  happened  on 
one  occasion. 

It  will  require  very  little  power  to  move  the  boat  along  the  line  of  the  dam  as  the 
wickets  are  dropi)ecl,  as  two  friction- rollers  will  be  mounted  on  the  boat,  one  at  each 
end,  which  will  roll  along  the  back  of  the  dam,  and  at  the  same  time  form  a  fender  to 
keep  the  boat  at  its  proper  distance. 

Ihrift^ap, — The  problem  of  handling  the  large  quantities  of  drift-wood  which  ao- 
cnmmate  above  the  dam,  and  which  have  been  a  source  of  mnch  labor  and  annoyance 
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in  TMOn  part,  ia  »boal  being  solyed  by  the  oonstmotion  of  m  boKMnp  ohntainWeir  1. 

The  PunxMe  of  this  ofante  is  to  pMS  through  or  over  the  dam  the  ooentitiee  of  drift 
which  nitherto  have  had  to  be  towed  through  the  look  or  tied  to  t&e  ahoiea  on  both 
sides  of  the  river  and  set  adrift  after  the  dam  was  lowered. 

Work  on  this  improvement  was  eommenoed  Angost  25  and  oontinoed  nntil  De- 
cember 18,  1888,  when,  on  account  of  high  water,  operations  were  snsnended  for  the 
winter.  As  the  coffer-dam  used  for  the  constrootion  of  the  bear-trap  is  looaled  within 
146  feet  of  the  middle  of  the  river,  it  was  a  difficult  task  to  prevent  its  destmotion 
by  floating  ice  during  the  winter.  Piles  for  its  protection  were  driven  above  the 
coffer-dam ;  but  during  the  flood  of  February  19  the  ice  or  other  floating  objects 
broke  into  it,  washing  out  the  puddling  and  destroying  the  firame-work.  A  portion 
of  the  coffer-dam.  146  feet  in  length,  was  thus  swept  away.  To  preserve  the  remain- 
ing 327  feet  of  tne  coffer-dam  additional  piles  were  driven  firom  eaeh  upper  oomer 
obliquely  up-stream  for  a  distance  of  150  &et,  terminating  in  a  cluster  at  a  common 
point.  These  additional  piles  warded  off  the  ice  and  prevented  any  further  damage  to 
the  coffer-d^. 

Operations  were  resumed  April  22, 1889.  A  row  of  piles  was  driven  around  eaoh 
pier  of  the  bear-trap  to  protect  it  firom  scour.  These  will  also  serve  a  good  purpose 
In  holding  up  the  banks  of  the  excavation  for  the  upper  end  of  the  north  pier.  The 
high  water  that  prevailed  during  the  week  endiug  May  4  prevented  any  but  pre- 
paratory work  being  done.  The  rupture  made  in  toe  coffer-dam  during  the  winter 
by  ice  and  drift  was  repaired,  the  cofferdam  was  pumped  out  and  cleared  of  2  feet 
of  debris  caused  by  the  rupture,  and  work  on  the  permanent  structure  continued. 
The  exoavaiion  for  the  upper  end  of  Pier  1  was  made  to  a  depth  of  6.67  feet  below 
the  main  sill,  and  3i  courses  of  masonry,  eaoh  20  inches  in  height,  were  laid.  Three 
courses  of  masonry  have  been  laid  on  Pier  2,  making  the  height  of  this  pier  8  &et  4 
inches,  or  the  same  height  as  the  lower  half  of  Pier  1. 

On  the  evening  of  Mav  31  operations  on  construction  were  suspended  because  of 
an  expected  rise  in  the  river.  Reports  indicated  that  a  12-foot  stage  of  water  would 
be  reached,  but  instead  the  nse  was  ti  ansformed  into  a  deluge  by  the  sudden  releasing 
of  the  waters  of  a  mountain  lake  owned  by  the  South  Fork  Fishing  and  Hunting 
Club. 

This  lake  was  formed  by  damming  the  South  Fork  of  the  Conemangh  River  at  a 
point  about  2^  miles  southward  from  South  Fork  Station,  on  the  Pennsylvania  Bail- 
road,  where  the  stream  empties  into  the  Conemangh  River,  South  Fork  Station  be> 
ing  about  11  miles  east  of  Johnstown,  in  Cambria  County.  The  dam,  which  had  m 
height  of  72  feet,  gave  way  about  3  o'clock  on  the  afternoon  of  May  31,  and  the  vast 
body  of  water,  which  had  an  area  of  400  acres,  was'  precipitated  with  stupendous 
force*  into  the  vallevs  on  the  South  Fork  and  the  Conemaugn  River. 

Enormous  rains  had  faUen  in  this  mountain  region,  and  both  the  Allegheny  and 
Monongahela  Rivers  rose  rapidly.  The  great  volume  of  water  began  to  rMch  Davis 
Island  Dam  at  midnight,  at  which  time  the  gauge  read  13^  feet.  So  sudden  was  the 
coming,  that  it  was  then  impossible  to  protect  our  machinery  and  appliances  from 
damage.  We  succeeded  in  fretting  all  our  boats  to  the  islanc^  but  the  engine,  pump, 
and  derricks  remained  in  position.  The  river  began  to  rise  at  6  p.  m.  May  31,  when 
the  gauge  showed  6.42  feet,  and  the  rise  reached  its  maximum  at  6  p.  m.  June,  1  when 
the  gauge  showed  22.36  feet.  The  rains  at  headwaters  since  the  breakage  of  the 
Sonth  Fork  Dam  kept  the  river  at  a  high  stage,  audit  was  not  until  the  morning  of 
June  5  that  the  fall  was  sufficient  for  us  to  ascertain  the  oondition  of  the  work. 

The  steam-engine  was  forced  off  of  the  pier  into  the  coffer-dam  inelosure,  and  the 
two  derricks  were  knocked  down,  but  are  uninjured.  Two  hundred  and  thirty-six 
feet  of  the  coffer-dam  was  destroyed,  and  will  require  rebuilding  before  operations  on 
the  permanent  work  can  be  resumed.  The  frame  of  the  centrifugal  pump  was  broken ; 
the  discharge-pipe,  28  feet  long,  one  section  of  2-inch  shaft,  10  root  long,  with  pulley, 
were  lost.  The  steam-engine  was  not  damaged  beyond  breaking  the  governor  and  a 
few  pipe  connections.  Considerable  of  the  mmber  from  the  coffer-dam  has  been  re- 
covered and  can  be  utilized. 

Operations  were  again  resumed  on  the  7th  instant.  The  wreck  of  the  ooffer-dam  has 
been  cleared  out ;  the  engine,  pump,  and  derrioks  put  in  order  for  servioe.  Work  was 
again  suspended  on  the  15th  on  account  of  another  rise  in  the  river  whioh  lasted  until 
the  25th,  when  work  was  again  resumed,  and  was  in  progress  at  the  close  of  the  fiscal 
year. 

Book  River  Dam.— This  dam  is  a  permanent  struoture,  465  feet  lonir ,  its  orest  having 
the  same  reference  as  the  movable  dam,  and  connects  Davis  Island  with  the  south 
shore.  Since  the  construction  of  this  dam,  seven  years  ago,  the  channel  above  it  has 
been  filled  to  a  depth  of  6  feet  by  natural  deposit. 

Below  the  dam  no  scour  has  takui  place ;  on  the  contrary,  a  hole  10  feet  deep, 
which  existed  there  when  the  dam  was  finished,  has  been  filled  in  to  within  1  foot  of 
the  tail  of  the  dam,  the  fill  extending  an  indefinite  distance  below  the  dam  with  a 
uniform  fall  of  about  3  per  cent.    The  tail  of  the  dam  is  constructed  with  a  rising  in- 
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olIiiAtion  of  0.75  feet  vertieal  to  5  feet  horizontal,  which  gives  snch  action  to  the 
falling  water  as  to  pieyent  iiyory  to  the  rivor-bed  below  the  dam. 

The  stmctare  never  sustained  injury  from  ice  or  other  cause,  except  that  some  of 
the  sheeting  was  torn  off  the  down-stream  face.  In  replacing  tne  few  plank  toru  off 
long  drift-bolts  were  used  instead  of  the  ordinary  spikes,  and  the  plank  thus  put  on 
are  seonre.  At  present  a  few  plank  are  off  the  dowu-stream  face  ;  a  result  of  the  late 
flood.  The  river  is  yet  too  high  to  ascertain  whether  or  not  the  tail  of  the  dam  sas- 
tained  any  ii^jurjr. 

The  guiding-cribs  are  in  good  condition,  as  is  also  the  ramp  at  the  south  cud  of  <he 
dam. 

The  wagon-way  over  the  ramp  is  advantageously  used  for  the  purpose  for  which  it 
was  designed.  The  Back  River  Dam  in  all  its  belongings  I  consider  in  good  condi- 
tion. 

MZSCXLLASnEOUB. 

Natural  fOB. — Our  supply  of  natural  gas  for  fuel  and  light  on  the  lock  side  of  the 
river  is  still  received  from  the  Fort  Pitt  Natural  Gas  Company,  under  a  written  con- 
tract, at  the  rate  of  $350  per  annum. 

The  gas  for  the  torch  on  Davis  Island  is  supplied  by  the  Bellevue  Natural  Gas  Com- 
pany, whose  lines  cross  Davis  Island.  The  gas  is  supplied  for  the  torch  in  considera- 
tion of  the  riffht  of  way  for  laying  their  pipes  across  the  island. 

Operation  of  dam, — ^The  dam  was  up  at  the  beginning  of  the  fiscal  year  and  was 
maneuvered  on  the  foUowiu^  dates : 

Lowered  on  July  10 ;  up  nine  days. 

Raised  on  July  28. 

Lowered  on  August  19 ;  up  twenty-three  days. 

Raised  on  September  8. 

Lowered  on  September  10;  up  three  days. 

Raised  on  September  17. 

Lowered  on  October  8 ;  up  twenty-two  days. 

Dam  up  during  the  fiscal  year,  flny-seven  days. 

Durine  the  msnenver  of  Jnlv  10  tne  accumulation  of  drift  behind  the  maneuvering 
boat  made  it  inopossible  to  pull  the  boat  back. 

The  steamer  D.  B,  Wood  was  called  to  our  assistance  and  towed  our  maneuvering 
boat  to  the  rear  of  the  drift-pile,  which  we  pushed  ahead  of  us  into  the  gap.  We 
were  thus  enabled  to  resume  the  operation  of  lowering  the  dam.  In  lowering  the 
dam  on  August  19  the  same  difficulty  with  drift  was  experienced.  We  were  assisted 
on  this  occasion  by  the  steamer  Maagie, 

We  hope  in  the  lature  to  avoid  all  difficulty  from  drift  by  the  adoption  of  the  new 
method  of  lowering  the  dam  by  working  from  below,  described  in  another  part  of 
this  report. 

Working  force. — Our  working  force  consists  of  eight  men,  and  is  divided  into  equal 
parties,  one  for  operating  the  lock  and  the  other  the  dam.    When  the  dam  is  up  each 

{)arty  attends  solely  to  its  respective  duties,  but  when  the  dam  is  being  raised  or 
owered  both  parties  engage  in  this  work,  except  one  man,  who  attends  to  the  lock. 

I  take  this  occasion  to  attest  to  the  faithful  services  of  Mr.  J.  W.  Rig(|[s,  the  chief 
lock-keeper,  who  has  directed  the  working  parties,  and  to  the  several  assistants  com- 
posing the  force  both  on  the  lock  and  dam. 


DD3. 


IMPROVEMENT  OP  MONONGAHELA  RIVER,  WEST  VIRGINIA  AND  PENN- 
SYLVANIA. 

Daring  1888  the  masonry  of  the  lock  was  completed  and  the  terre- 
plein  and  slopes  were  graded.  To  pat  the  lock  in  condition  for  service 
it  is  necessary  to  lay  the  miter-sills,  to  baild  and  place  the  gates,  to  set 
tbe  operating  machinery,  and  to  dredge  the  outlet  and  the  inlet.  In 
addition  to  the  above  it  will  be  necessary  to  place  a  gaiding-crib  above 
the  river  wall  and  a  dry  wall  below  the  land  wall,  to  pave  the  slopes 
and  terreplein  of  the  lock,  and  to  baild  a  lock-keepers  house ;  but  all  of 
this  can  be  done  after  the  lock  is  in  operation. 

The  abatment  was  enturely  completed  and  the  bank  graded  in  1888. 
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A  contract  for  bailding  the  dam  was  let  on  the  17th  of  January,  1889, 
to  G.  I.  McDonald,  of  Pittsburgh,  and  the  work  is  to  be  completed  on 
or  before  the  dose  of  the  calendar  year. 

The  contractors  for  fhmishing  lock  timber,  Messrs.  Mapel  Brothera 
and  Titus,  havingCailed  to  furnish  any  timber  that  would  pass  inspeotieB, 
tiieir  contract  was  annulled  and  arrangements  made  to  purchase  timber 
in  oiren  market. 

A  contract  for  furnishing  machinery  for  the  lock  was  made  witii 
Messrs.  Lambert  Bros.  &  Co.,  of  Ironton,  Ohio,  under  date  of  June  17, 
1889. 

Work  during  the  fiscal  year  was  greatly  embarrassed  by  floods,  that 
of  July,  1888,  having  been  the  highest  on  record  in  the  Monongahela 
Biver,  being  37  feet  above  low  water  at  the  site  of  the  lock. 

At  the  close  of  the  fiscal  year,  tiiere  is  every  prospect  that  the  lock 
and  dam  will  be  completed  and  opened,  to  navigation  before  the  close 
of  1889. 

For  further  details  reference  is  made  to  the  report  of  Mr.  P.  J.  Schopp, 
the  resident  engineer,  hereto  annexed. 

If  it  is  the  design  of  Congress  to  continue  the  improvement  of  the 
Monougahela  Biver  above  Morgantown,  in  accordance  with  my  report 
of  December  11, 1875  (Report  of  Chief  of  Engineers,  1876,  Part  II, 
page  129),  the  time  has  now  come  for  making  a  ^ginning,  for  which  an 
appropriation  of  $50,000  will  be  required. 

Money  ataiemewt. 

July  h  1883,  amonnt  available |l9,8bl.97 

Amount  appropriated  by  act  of  Angost  11,  1888 35,000.00 

84,861.97 

Jnly  1, 1889,  amouot  expended  daring  fiscal  year,  ezclosiye  of 

liabiUtiesontstandingJnly  1,1888 $13,534.65 

Jnly  1,  1889,  ontstanding  liabilitiee 703.97 

July  1, 1889,  amonnt  coyered  by  existing  contracts 38, 727. 08 

52,966.70 


Jnly  1, 1889,  balance  available 31,896^27 


i  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    50, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Abstraet  of  proposals  for  fumUhing  white  oak  iimherfor  gates  and  miter-silXs  of  Look  No, 

8,  Monongahela  River f  opened  June  15, 1888. 


Ka 


1 
2 
3 


ITame  and  address  of  bidder. 


Mapel  Bros.  &,  Titns,  Greensboronich,  Pa. 
Alphens  Dilliner,  Stewartstown,  W.  Ya .. 
G.X.  Stoner,  Pittsburgh,  Pa 


Per  1,000 
feet,  B.  M. 


40.00 
47.50 


Contract  awarded  to  Mapel  Bros.  &  Titus,  and  executed  under  date  of  Jnly  19, 1888^ 
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M9iraet  of  prapo4aU  for  consfruotipff  Dam  No*  8,  Monofigakela  iZitvr,  opened  January  8, 

1889. 


Ko. 

Kameaiid  addnM  af  Mdd«r. 

Timber 
perM. 

Bolts 
poand. 

Sptkea 
pound. 

Stono 

p«r 

ooblo 

yard. 

Back- 
ing per 
cubio 
yard. 

Aggregate. 

1 

C.  I.  KcDoiMld.  PlttobaiclL  P» 

$2400 
SL76 
2&00 
46.00 

60.00 

OenlM. 

4 

? 

6 

4 

OmU. 

4 

6 
8 

$L17 

.OB 

1.68 

1.00 

2.00 

$1.00 
.00 
.26 
.75 

2.00 

$88,727.08 

2 
3 

4 

Andrew  W.  McDonald,  ConMipolia,  P» 

Hoai;  Sl  Petltdidiar.  Plttotmrgh,  P« 

J.  K.  Kioff  &Ca.  BelDre,  Ohio 

42.M8.79 
44,038.78 
63,463.36 

5 

Fme  St  Meredith  CooMlidated  Comptiiy, 
Pittobargh,  Pa 

71,870.06 

Contract  awarded  to  C.  I.  MoDoQald,  and  exeontod  under  date  of  January  17, 1889. 

Abslraot  ofprcpotaUforfiMmUking  and  delivering  the  operating  machineKgfor  Lock  If o»  8, 

Monongahela  Biver,  opened  June  6, 1889. 


No. 


1 
2 

3 
4 
6 

6 

7 
8 


Kame  and  addieoa  of  bidder. 


Lambert  Bros.  &  Cik,  Ironton,  Ohio 

Hffiflnghoff  4^  Lane  F^d'y  Company,  Cincinnati,  Ohio. . 

Vulcan  Iron  Works,  Chicago,  lU 

The  I  &  £.  Oreenwaid  Company,  Cmoinnati,  Ohio  . . . 
Weet  Point  Manafaotnrln|  Company,  *"  Limited," 

Weet  Point,  Pa 

Detrlck  d&  Harvey,  Baltimore.  Md 

John  O.  Fritech,  Cincinnati,  Ohio 

UAiYersal  Badial  I>riU  Company.  Cincinnati,  Ohio. . .. 


Wrtnght 
iron  per 
poond. 


Chntt. 

7 

a6 

10.6 
7.75 

8.6 
7.76 
10.7 
8.45 


Cast  iron 

per 
poand. 


OmUt. 
7.3 
6 

6.0 
7.76 

7.75 
8.6 
7.3 
8 


Steel  per 
pound. 


OSmtt. 
12.5 
27 

17.0 
7.75 

8 

16 

11.2 

28 


Total 


$3,888.83 
8,866i28 
4,068.86 
4,140.M 

4,44&18 
4,464.68 
4,478.77 
6,043.04 


Contract  awarded  to  Lambert  Bros,  dt  Co.,  and  execnted  nnder  date  of  Jane  17, 1889. 


BXPORT  OF  MR.  PHIL.  J.  SCHOPP,  AB8I8TANT  XNOINinR. 

At  the  beginning  of  the  fiscal  year  the  Monongahela  Valley  was  visited  by  the 
highest  flood  on  record.  The  water  reached  ire  highest  point  on  July  10,  on  which 
date  it  stood  36.90  feet  above  low  water  of  Pool  No.  7.  Lock  No.  8  and  the  land  ad- 
JoiDing  were  flooded ;  tramways,  derricks,  hoisting  and  pumping  iiiachiuery  were 
displaced  by  the  irresistible  current;  owing,  however,  to  the  precaution  of  securing 
the  tools  and^plaot  by  tying  to  trees,  etc.,  very  little  damage  was  done,  and  the  loss 
•    ooDsisted  principally  in  the  labor  of  replacing  articles  dislodged  by  the  flood. 

The  land- wall  and  wing-walls  of  the  lock  have  been  finished.  The  copins  of  the 
wings  was  extended  25  feet  further  in  order  to  reach  the  foot  of  the  bank.  This  ad- 
ditional coping  rests  on  beds  of  concrete  on  well-settled  ground. 

The  lock-chamber,  which  had  not  been  previously  excavated,  was  cleaned  out,  the 
excavated  material  being  deposited  behind  the  land-wall.  The  filling  behind  the 
land-wall  was  completed  by  taking  material  from  the  high  bank  opposite  the  lock. 
The  terre-pleln  is  now  80  feet  wide,  from  face  of  wall  to  foot  of  bank,  which  latter  is 
graded  with  a  slope  of  1  on  2.  The  contractors  for  gate-timber  having  failed  to 
comply  with  the  terms  of  their  contract,  the  necessary  timber  has  been  purchased  in 
open  market. 

All  the  iron  work  necessary  for  constructing  and  anchoring  the  gates  has  been  re- 
ceived. 

The  timber  for  the  movable  dam  in  the  head  bay  of  the  lock  has  been  purchased, 
and  construction  commenced. 

The  abutment  on  the  left  bank  of  the  river  has  been  finished,  rising  42  feet  from 
the  bed-rock  of  the  river.  The  filling  behind  the  abntment  and  the  grading  of  the 
bank  has  also  been  completed.  A  contract  has  been  made  with  G.  I.  McDonald  for 
the  construction  of  a  crib-dam  across  the  river  between  the  lock  and  abutment.  The 
contractor  is  now  engaged  in  securing  the  necessary  material  for  the  dam,  which  is  to 
be  oompleted  during  the  present  season. 
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The  land  of  the  United  States  at  Look  No,  8  being  entirely  Bniroitnded  by  private 
property,  it  is  fonnd  necessary  to  purchase  a  strip  of  groond  for  a  roadway  oonnect- 
mg  with  the  public  road.    Negotiations  for  the  purchase  are  nnder  way. 

To  finish  the  improvement  at  Lock  No.  8  the  following  is  yet  required :  Constrac- 
tion  and  hanging  of  gates,  construction  and  placing  of  operating  machinery,  con- 
struction of  moYable  dam  at  head-bay  of  lock,  constmetion  of  dani  across  the  river, 
construction  of  a  guiding  crib  at  entrance  of  the  lock  and  of  a  guide^wall  at  the  lower 
end  of  look,  paving  the  slope,  building  lock-keeper's  hoose,  fencing  the  ground, 
and  erecting  a  tool-house  and  small  workshop. 


COMMERCIAL  STATISTICS. 


The  following  statistics,  taken  ^m  the  annual  reports  of  the  Monongahela  Navi- 
gation Company,  show  the  commercial  movements  on  the  lower  or  noraiem  end  of 
the  river  for  six  years  ending  December  31, 1888 : 


ArtiolM. 


Briok nomber.. 

Cftttle  and  hones do. . . . 

Claasifled  freight .  .pouncU. . 
Coal,  coke,  and  alaok,  bush- 
els  

Fire-clay tons.. 

Hogs number.. 

Iron  ore tons.. 

Iron  in  pigs do — 

Lumber feet.. 

Oil barrels.. 

Pipe tons.. 

Posts number.. 

Posts,  pit .-. do — 

Bailroadties do — 

Sand bushels.. 

Sheep number. . 

Sheep  and  hogs do.... 

Staves do — 

Steel  rails tons.. 

Stone perches.. 

Timber feet.. 

Whisky barrels.. 

Wood ooids.. 

Passengers nomber.. 


1888. 


1.  SOS,  161 

"708 

35,17^470 

112.385,388 
5,784 


81,881 

785 

11,759,880 

1.478 


2,800 

252,905 

67.000 

733,700 


11,017 

135,000 

48,946 

15,635 

8.635,634 

5,719 

82 

26»058 


188^ 


652.126 

289 

27,778,991 

81,706,852 

2,140 

3.381 

20,840 

17 

7,142,447 

62 


255 

219,200 

16,750 

679,000 

5,677 


23,844 

88.067 

2,091,740 

6,770 


26,871 


1885. 


588.892 

908 
27,365,266 

86.983,107 

8,463 

1,845 

16^486 

6^414.212 

1,073 

685 

12,826 

201,040 

1,806 

941.800 

4,464 


4,000 

22,428 

4,350 

2,052,100 

5,293 

120 

24,698 


1886. 


3,898,802 

1.028 

26^171,201 

113,099,147 

8,295 

1,105 

17,823 

6.820.804 


81,853 

114,950 

2,150 

1,076,900 

3,600 


4,000 

45,795 

2,641 

2,342,146 

4,374 

102 

26,885 


1887. 


2,846,223 

1,857 

8^972,756 

78,912.900 

2.383 

8,451 

17,688 

7 

7,428,850 

307 

2,285 

12,886 

18(^450 

400 

1,622,000 

7,771 


57,480 

520 

2;  880, 490 

1,817 


50,584 


1888. 


2,001,! 

84,300,050 

115,814,900 

3,476 

5,057 

8,078 

10 

8,185,400 


24.480 

140,209 

7.400 

1,U7.000 

6,440 


3,000 

10.688 

2,078 

8,741,898 

^800 

86 

44, 7U 


For  statistics  of  the  commercial  movement  on  the  upper  end  of  the  river,  see  report 
on  operating  and  care  of  Lock  and  Dam  No.  9. 


D  D4. 

OPERATING  AND  CARE  OF  LOCK  AND  DAM  NO.  9,  MONONGAHELA  RIVER. 

Daring  the  year  aathority  was  received  to  raise  the  lower  part  of  the 
lock- walls  to  the  same  height  as  the  apper  part,  in  order  to  increase 
the  guard  of  the  lock,  the  old  gaard  having  proved  too  low. 

It  was  hoped  that  this  work  could  be  completed  in  one  season,  but 
this  was  found  to  be  impracticable.  Both  of  the  lower  buttresses  were 
raised  3|  feet,  the  height  of  the  lower  lock-gates  was  increased  by  the 
same  amount,  one  course  was  laid  on  the  land  wall  between  the  but* 
tresses,  and  the  apparatus  of  the  Stoney  valve  was  adapted  to  the  new 
conditions.  To  complete  this  work  it  is  necessary  to  raise  the  chamber 
walls  by  one  course  on  the  land  side  and  two  on  the  river  side,  and  to  fiU 
in  and  pave  behind  the  land  wall. 
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The  upper  arm  of  the  apper  lock-gate  has  become  decayed  and  most 
be  replaced,  and  a  few  stones  should  be  added  to  the  abutment  to  guard 
against  scour  behind  it. 

The  unprecedented  flood  of  July,  1888,  rose  several  feet  above  the  top 
of  the  banks  and  carried  away  the  lock-keeper's  house,  the  store-house, 
and  the  blacksmith's  shop,  being  all  of  the  buildings  which  belonged  to 
the  work.  A  new  lock-keeper's  house  must  therefore  be  built,  but  this 
is  not  immediately  necessary,  as  the  present  lock-keeper  occupies  his 
own  quarters. 

The  dam  is  in  good  order,  and  since  the  addition  of  the  crib  apron  on 
the  lower  side  there  has  been  no  injury  from  drift  or  undermining. 

The  defective  river  wall  was  repaired  by  ii\jecting  140  barrels  of  ce- 
ment through  drill-holes,  and  75  barrels  were  also  injected  into  the  land 
wall.  The  cavities  in  these  walls  were  not  wholly  filled,  but  their  con- 
dition has  been  decidedly  improved. 

The  tract  of  land  attached  to  the  lock  is  so  small  that  it  is  proposed 
to  purchase  a  small  additional  tract  below  the  lock,  so  as  to  control  the 
approaches  to  the  lock  from  both  directions/ 

For  further  details  reference  is  made  to  the  annexed  report  of  Mr. 
P.  J.  Schoop,  resident  engineer. 

Detailed  statement  of  expeneee  inourred  at  Lock  and  Dam  No,  9,  Monongahela  Eiviir,  dur^ 

ing  tkeJUoal  year  ending  June  30, 1889. 


Gdnenl  admlnlBtntion. 

Equip- 
menL 

Bepairs. 

Mimth. 

Btdarrof 

look- 
keeper. 

liboeU*- 

neons 
expenMe. 

TotaL 

Labor. 

Materials 

TotoL 

Grand 
totaL 

1888. 
Jul* ^ '., 

$4.60 

.20 

87.01 

83.96 

$4.60 
60.20 
87.01 
63.26 

$12.60 

224.76 

76.82 

44.10 

$17. 10 

Amrniit  .......^ 

160.00 

$263.52 
1,185.76 
2,117.81 
2,242.12 
1,023.06 

$3.60 

234.08 

27.21 

42.90 

62&67 

26.88 
2.66 

$267.02 
1,420.74 
2, 145. 12 
2,284.32 
1.651.72 

26.88 
2.65 

641.08 

ftentAmbAr ...... 

1. 533. 07 

October 

2,242.48 

KoTember 

2,28182 

IkMMtnber ......... 

60.00 

60.00 
60.00 
60.00 
60.00 
60.00 
60.00 

61.02 
1.63 

10L02 

61.63 
60.00 
62.03 
60.00 
50.00 
60LOO 

8.66 

1,756.38 

1880. 
J&nnttrv    ...r... 

78.51 

Vebnuirv .......... 

52.65 

Maich. 

8.02 

62.03 

Auril... 

.42 

50.42 

Haj 

6C00 

Jnne  ..._.......... 

'50.00 

Total 

400.00 

148L64 

648.64 

WkSS 

6^882.86 

066.08 

7,796.45 

8^708.94 

JBeUmateforfieoal  year  ending  June  30, 1890. 


Xalsiiiff  look-walla $8,160 

Bepair  of  npper  look-walla 650 

Filling  and  paring  behind  land  wall 860 

Balaing  abtttaent 800 


Pmohaae  of  land $500 

Salary  of  look-keener 600 

Total 6^456 
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dmrnerce  paumg  Xodb  No.  9,  Mcmomigakela  Biver, 

1880. 


tk$  Ji9oml  ^emr  ending  JmmM  30, 


Drte. 


i 

M 

3 


Up. 


3 


•4 


1 

.0 

I 


a 


a 


Jnly , 

Aoffiist . . . . 
8«ptemlMr , 
October.... 
November . 
l>ecember . 


1888. 


Tim». 


Tim». 


Ft,B.M. 


Omb./L 


46 

17 
8 


1 
2 


8 

1 


1 
I 

1 


16 
5 


7 
8 


81.000 

178,000 

80,000 


1880. 


Jaauwy . . 
Febroftry 
March... 
A]>ril.... 

M»y 

Jane 


18 


8 
M 

ao 

22 


8 

'i' 

2 


41 


1 

5 

10 

5 


u 


2 

i 

2 


2,000 


1 
M 


18 


1 

4 
8 
8 


1 


2S,000 
676^000 


100,000 


70. 

12. 


US^500 


42.000 


RKFORT  OF  PHIL.  J.  8CHOPP«  ASSUrtAJSTT  BXfQUXWMR. 

The  following  programme  of  improTements  was  decided  opoo  at  the  beginning  of  the 
fiocal  year. 

To  raise  the  lock- walls  40  inches,  bringing  them  np  to  the  level  of  the  npper  bnt- 
tressee,  to  raise  the  lower  gates,  and  to  repair  the  npper  gates,  the  npper  arms  of  which 
were  very  rotten ;  to  fill  tne  space  between  the  raised  land-waU  and  the  bank,  neoea- 
sitatin^  the  taking  np  and  relaying  of  the  existing  paving ;  to  groat  the  lock-walla, 
to  repair  the  machinery  of  the  discharge  valve ;  to  improve  the  abntment  on  the  left 
bank  of  the  river,  by  building  np  the  central  wing  perpendicularly  and  raising  the 
abutment  below  it. 

This  programme  could  be  carried  out  only  in  part. 

Before  work  was  commenced  the  July  flood  had  done  considerable  damage  around 
the  lock,  carrying  away  all  the  building  beloDging  to  the  United  Slates,  These 
buildings  were  of  frame,  and  consisted  ot  an  office,  carpenter  shop,  blacksmith  shop, 
tool  shMl,  and  stable,  and  the  fence  around  the  lot.  It  was  necessary  to  erect  tempo- 
rary buildings  and  repair  damages  before  beginning  work  on  the  lock.  A  tool  shed; 
smith  shop,  aud  carpenter  shop,  with  small  office  attached,  were  put  np.  This  unex- 
pected outlay  somewhat  reduced  the  amount  available  for  the  repairs  of  the  lock  aud 
abutment. 

To  get  the  stones  for  the  lock- walls  a  qnarry  had  to  be  opened,  and  a  good  one  was 
found  opposite  the  village  of  Granville,  on  the  Monongahela  River,  aiiout  6  miles 
above  the  lock.  Five  hundred  cubic  yards  of  stone  are  needed  for  the  contemplated 
improvements,  of  which  300  cubic  yards  have  been  quarried,  leaving  205  cubic  yards 
yet  to  be  procured. 

Ou  the  lock-walls  251  cubic  yards  of  masonry  were  laid,  leaving  186  cubic  yards 
yet  to  be  placed.  The  lower  buttresses  were  raised  40  inches  and  were  finished.  The 
remainder  of  the  land- wall  was  raised  20  inches.  With  the  exception  of  the  buttress, 
no  stones  were  laid  ou  the  river  wall. 

The  lower  gates  have  been  raised  40  inches,  corresponding  with  the  elevation  of  the 
buttress. 

Both  lock-walls  have  been  eiouted.  The  operating  machinery  of  the  discharge 
valve,  known  as  the  Stoney  valve,  has  been  put  in  good  working  order ;  the  bed  plate 
has  been  firmly  set  and  a  new  upright  shaft  with  new  pinion  and  spur-wheels  put 
in  place. 

On  account  of  the  lateness  of  the  season  nothing  else  conld  be  done.  What  remains 
to  be  done  is  to  finish.the  lock-walls,  for  which  stones  will  have  to  be  cut ;  to  raise  the 
abutment,  to  repair  upper  gates,  to  fill  between  land- wall  and  bank,  and  to  repave  the 
space  behind  this  wall. 
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DD  5. 

IMPROVEMENT  OP  ALLEGHENY  RIVER,  PENNSYLVANIA.   , 

Owing  to  the  late  date  at  which  the  river  and  harbor  act  of  1888  was 
passed  and  to  the  wetness  of  the  season,  it  was  impossible  to  carry  into 
effect  any  plans  for  improvement.  A  break  had  been  discovered  in  the 
dam  at  the  head  of  Six-Mile  Island,  but  the  dam  remained  continaously 
under  water  and  nothing  coald  be  done  beyond  accumulating  materials. 

A  contract  has  been  made  for  the  construction  of  a  dike  at  the  mouth 
of  Bed  Bank  Greek ;  and  the  construction  of  two  riprap  dams  at  the 
Complanter  Islands  will  be  begun  as  soon  as  the  stage  of  the  river  will 
permit. 

Water-gauges  have  been  established  at  Parker's  Landing  and  at 
Freeport,  primarily  in  order  to  give  flood  warnings  to  llie  Davis  Island 
dam,  but  they  will  also  be  usefcU  to  Allegheny  Biver  commerce. 

It  is  proposed  to  expend  further  appropriations  in  the  construction 
of  dikes  and  low  dams  wherever  abnormal  width  of  river  or  the  exist- 
ence of  duplicate  channels  make  them  advantageous. 

The  commerce)  of  the  river  is  still  small,  but  it  has  experienced  much 
benefit  from  the  work  already  done. 

For  further  details  and  for  commercial  statistics  reference  is  made  to 
the  annexed  report  of  Mr.  J.  W.  Arras,  the  resident  engineer. 

ESTIMATE. 

For  continuing  the  work  of  building  low  dams  and  dikes  and  remov- 
ing rocks  an  estimate  of  $50,000  is  submitted. 

Money  statement 

JdIj  1,  1886,  amount  ayailable 9669.33 

Amoant  appropriated  by  act  of  Aaguet  11,  1888 25,000.00 

■•  , 

25,659.33 
Jaly  1,  1889,  amonnt  expended  daring  fiscal  year,  ezclnaiYe  of 

liabilities  ont>tanding  Jnly  I,  1888 t2|555.25 

Jnly  1, 1889,  ontiitanding  liabilities 270.00 

Jaly  1,  1889,  amoant  covered  by  existing  contracts 13, 783. 95 

16,609.20 

Jalyl,  1889,  balance  available 9,060.13 


1 


Amoant  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1891   50, 000. 00 
Submitted  in  compliance  with  reqairements  of  sections  x  of  the  river 
and  harbor  acts  of  1866  and  1867. 


1886     BEPORT  OF  THE  CHTEF  OF  ENOINEERS,  U.  8.  ABMT. 

Ab9iraot  of  vrapo9aUf<Mr  ean§iruciim4i  dike  at  Bed  Bmrnk  Creek,  Alleghemg  Biver,  apmisd 

January  S,  1889. 


No. 


1 
2 
3 

4 
6 
6 
7 

8 

9 

10 

11 


Name  and  addraH  of  biddar. 


John  J.  Shipman,  Wa«1iiQfl[toa,1>.C... 

Joshaa  R.  Iting,  Bdpre,  Ohio 

Andrew  W.  Mo  Donald,  Coraopdlla,  Pa 

L  V.  HMgJr.,  Pittobaneb,  Pa 

Jobn  F.  ^ng.  Belpre,  Ohio 

C  J.  McDonald,  PittsbnrKh.  Pa 

Free  &  HerediUi  Conatmctlon  Com- 
pany, Pittabargi^  Pa 

Weilman  A  Henry,  Kittaontaifr,  Pa  ... . 

J.  L.  Long  &  Co.,  Freeport,  Pa 

F.  Gwinner,  Allegheny,  Pa 

P.J.Linnon  and  G.  A«Haok,  Klttan- 
ning,Pa 


ii 

I 
I 


(24.00 
28.00 
87. 7S 
S3. 00 
27.00 
27.00 

88.00 
83.  SO 
30.00 
85w00 

88L00 


I 

h 

M  ** 
e  o 


» 


$19.50 
20.00 
l&OO 
19.00 
20.00 
Ul80 


laso 

20.00 
2100 

28.00 


si 

•  o 

r 


$0.93 

.90 

.90 

1.25 

L88 


1.80 
1.88 
2.00 


4.00 


3 

& 

i£ 

> 

m 


$1.10 
1.50 
8.88 
L96 


7.80 

2.80 
14.50 
10.00 
14.00 

18^80 


t 


Of*. 

4 

n 

3 

n 

4 
X? 

H 


3 

& 

I. 


M 
Pt 


Ota. 

8 
4 

J* 

7 

4 

H 
10 

4 


$18,788.88 
14,88&21 
16k  086. 88 
18, 487. 40 
18.44L80 
18^864.06 


21,: 

X^lftLOO 
24,982.00 
28,688.00 

42,228.86 


Contract  awarded  to  John  J.  Shipman,  and  ezeoated  under  date  of  January  17|  1889. 


BEPORT  OF  J.  W.  AKRA8,  A88I8TAMT  XKOnnBUL 

The  following  improrements  were  proposed  nnder  the  appropriation  of  |25, 000  made 
by  the  act  of  Angnst  11, 1888. 

Complanter  Island,  204  milee  abin>e  PUttVwrgK — An  embankment  to  be  built  acroas  the 
chate  between  the  two  lower  of  the  group  of  three  islands.  The  dhannel  passing 
to  the  right  of  these  islands  is  so  much  drained  at  points  as  to  render  navigation  very 
difficult  and  uncertain ;  this  channel  is  to  be  improved  by  shutting  off  the  left  chate 
at  the  heady  and  that  between  the  two  upper  islands  with  low  dams  of  heavy  riprap 
stoue  built  to  a  6-foot  stage,  at  an  estimated  cost  of  tl>840.  Operations  have  not  as 
yet  been  commenced  on  account  of  high  water. 

Bed  Bank  Bipple,  64  milee  above  PittehurgK^A.  dike  to  be  constructed  ih>m  the  right 
bank  nearly  opposite  the  month  of  Red  Bank  Creek.  This  point  is  the  shoalest  be- 
tween Oil  City  and  Pittsburgh,  and  is  known  to  all  rivermen  as  the  ''sticking  point." 
The  object  of  the  dike  is  to  confine  the  water  to  a  definite  channel  on  the  left.  The 
structure  will  be  about  1,600  feet  looff,  and  will  be  built  to  the  height  of  the  6-foot 
stage  in  the  river.  It  will  consist  of  a  substantial  crib- work  filled  with  stone  and 
carefally  paved.  The  work  is  being  done  under  contract  with  Mr.  J.  J.  Shipman, 
dated  January  17, 1889.  Mr.  B.  B.  Wick,  civil  engineer,  is  the  inspector  in  charge  of 
its  construction.  Much  of  the  material  for  the  work  is  on  the  ground  ready  to  put 
in  place  when  the  water  reaches  a  working  stage. 

Dam  at  S'm-Mile  Island,  6  milee  above  Piit8b¥rgh,—JjOweT  half  of  dam  to  be  recon- 
structed for  a  length  of  440  feet.  This  part  of  the  dam  was  bnllt  in  1879,  and  its 
strength  has  become  greatly  impaired,  100  feet  of  the  back  slope  having  been  entirely 
carri^  away  by  the  combined  action  of  floods,  ice,  and  drift.  Timber,  stone,  and 
bolts  for  this  work  were  at  once  procured  and  a  force  was  set  to  work  recovering  the 
stone  that  had  been  scoured  out  by  the  water.  Before  the  work  of  repair  could  be 
commenced,  however,  the  water  rose  above  the  crest  of  the  dam«  and,  continuing 
high,  compelled  a  suspension  of  oi>erations  for  the  season.  Subsequently  the  timber 
was  placed  on  the  bank  for  safety  during  the  winter. 

Water-gaugee.'-T^o  water-gauges  were  erected  on  the  Allegheny  Biver  last  season, 
one  at  Parker's  Landing.  82  miles  above,  and  one  at  Freeport,  28  mUes  above  Pitts- 
burgh, at  a  cost  of  $145.55.  These  gauges  consist  of  graduated  iron  plates  carefully 
fastened  to  a  cap  timber  well  secur^  to  posts,  which  are  firmly  planted  in  the  bank ; 
the  Upper  surfaces  lie  flush  with  the  surface  of  the  bank,  so  as  to  form  no  obstruction. 
In  addition  to  the  information  they  give  to  navigators,  these  gauges  are  utilized  in 
furnishing  reliable  infonnation  as  to  the  stages  of  water  in  the  Allegheny  Biver  for 
use  in  connection  with  operating  the  movable  dam  In  the  Ohio  Biver  at  Davis  Island. 
They  will  also  be  indispensable  in  connection  with  the  bnUding  of  the  Hen's  IsUuid 
Dam,  near  Pittsburgh. 
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It  is  interesting  to  note  tbe  effect  of  each  improTement  of  the  Allegheny  npon  the 
trade  of  this  river,  nnt  only  of  improvements  already  made,  baii  of  those  nnder  way 
as  well.  Red  Bank  Ripple  has  always  been  an  uncertain  point  to  navigation,  show- 
ing only  from  6  to  12  inches  of  water,  while  at  other  points  there  was  a  navigable 
depth  of  nearly  2  feet.  Notwithstanding  the  fact,  however,  that  the  proposed  remedy 
is  bnt  little  more  than  began,  the  report  is  received  that  a  packet  is  already  being 
bnilt  to  niy  between  East  Brady  and  Pittsburgh,  a  distance  of  68  miles,  parsing  over 
this  ripple. 

Much  relief  can  be  given  the  struggling  commerce  of  the  river  by  continuing  the 
class  of  work  now  under  way,  as  many  localities  remain  that  require  improvement. 
I  would  call  special  attention  to  three  of  these  places,  vis.  Hickory  Ripple,  Pithole 
Ripple^  and  Cowanshamrook  Ripple.  At  each  of  these  a  dike  is  needed  to  better  its 
condition. 

COMMERCIAL  8TATI8TIC8. 

As  heretofore  a  statement  containing  only  an  approximate  estimate  of  some  of  the 
more  important  items  of  the  commerce  of  the  Allegheny  can  be  given,  as  no  official 
record  or  the  trade  is  kept.  It  is  regretted  that  the  minor  trade,  which  forms  so  im- 
portant feature  of  the  whole,  moat  be  entirely  omitted,  but  it  is  impracticable  to 
gather  statistics  of  this  trade  on  account  of  its  scattered  nature. 

Cammeroe  of  the  Allegheny  Biverfar  year  ending  June  30,  1889. 


Articles. 


ApplM biuheU.. 

B«r2«s .Bunber.. 

Bork oords.. 

Barrels nomber.. 

Boat  bottoms do.... 

Brick do.... 

Firo^lay ^ tons.^ 

Gas-pipe ^. do... 

Oenoral  freight pounds.. 

Hay bales.. 


Quantity. 

1,700 

90 

1.8U0 

1H306 

1,000 

80«000 

1,600 

300 

1,000,000 

6,600 

Articles. 


Limestone ....tons.. 

Oil,  crude  (in  bulk) bsrvels. . 

Piles .' number.. 

Paring  ntones • cubic  yards. 

Kailroad  ties number.. 

RoufEh  lumber feet.  B.  M  .. 

Sand busbela.. 

diaves number.. 

Stone cubic  yards.. 

Timb^ cubic  feet.. 


Quantity. 


700 

14,000 

8,000 

6.400 

80,000 

180,000,000 

i,ooc>,auo 

363.236 

9,(100 

6,900,000 


In  addition  to  these  I  am  able  to  give  a  few  of  the  principal  commercial  movements 
in  the  Allegheny  Harbor  at  Pittsburgh : 


ArUdes. 

Qnantl^. 

Articles. 

Quantity. 

Coal  --..««--T.-.r-*,^........bnBb4ls  - 

6^000,000 
600,000 
160,000 

^nd ..-.--.. ..•.Ti-T........rbuttbels  ^ 

1, 600,  000 

Gravel    do 

Kailroad  ties number.. 

Vegetables do 

100,000 

DD6. 

DAM  AT  HEBB'S  ISLAND,  ALLEGHENY  BIVEB. 

The  whole  of  the  fiscal  year  has  been  employed  in  making  plats  of  tlie 
land  required  for  the  lock  and  abutment  of  this  dam  and  in  endeavoring 
to  procure  the  necessary  land ;  and  while  some  progress  has  been  made 
no  definite  understanding  with  the  land  owners  has  yet  been  reached. 
A  detailed  statement  of  the  present  condition  of  negotiations  will  be 
found  in  the  annexed  report  of  Mr.  Arras. 

ESTIMATE. 

As  the  construction  of  a  lock  in  a  river  subject  to  heavy  ice-floods 
is  a  somewhat  hazardous  undertaking  it  is  evidently  inexpedient  and 
wasteful  to  prolong  the  period  of  construction.  I  therefore  submit  an 
estimate  of  $100,000  for  the  next  fiscal  year.  It  is  probable  that  the 
whole  of  the  sum  now  in  hand  will  be  absorbed  in  aoquiring  the  neoes- 
fiMiiy  land. 


1888     BEPOST  OF  THE  CfHIEF  OP  EHGINEEBS,  U.  a  ABfCT. 

Manejf  9taUmmU. 

July  1, 1888,  Mmmiit  ayaiUble $36,593.00 

Amount  appropriated  by  act  of  AngiMt  11,  1888 95,000.00 

71,592.00 
Jnly  1. 1889,  amoont  expended  daring  fieoal  year,  ezclnaiTe  of 

liabiUtiee  outstanding  Joly  1, 1888 1860.28 

Jnly  1, 1889,  ontatonding UabiUtiee 30.00 

80aS8 


Jnly  1, 1889,  balance arailable 70,701.78 

i  Amount  that  can  be  profitably  expended  in  fiscal  Tear  ending  Jnne  30, 1891  100, 000. 00 
<  Submitted  in  compliance  with  requiiementa  <u  aectioos  *i  of  riyer  and 
(     harbor  acts  of  1866  and  1867. 


BBPOBT  OF  J.  W.  AJEOLASm  ABSmAJXT  XITQINXBB. 

The  surrey  commenced  in  June,  1888,  to  establish  definitely  the  lines  of  the  pro- 
posed Herr's  Island  Lock  and  Dam  was  completed,  and  a  map  of  the  location  and  ad- 
joining properties  and  interests  made  and  submitted.  The  approved  location  fixes  the 
dam  directly  opposite  Twenty-second  street,  Pittsburgh,  and  a  little  above  Pine  street 
in  Allegheny  City.  The  lock  is  located  on  the  Pittsburgh  side  of  the  river,  and  the 
lock  and  jrnide- walls  together  occupy ithe  river  front  on  that  side  from  Twentieth 
etreetr  to  Twentv-fourth  street,  a  distance  of  1, 237  feet.  In  Allegheny  City  the  whitf  f 
for  a  length  of  400  feet  is  required  for  the  abutment  of  the  dam. 

It  being  first  necessary  to  acquire  title  to  the  luid  to  be  occupied  by  the  dam,  the 
legal  assistance  of  the  United  States  attorney  for  the  western  district  of  Pennsylvania 
was  secured  to  this  end.  After  carefol  data  had  been  procured  with  a  view  to  securing 
all  of  the  land  within  the  prescribed  limits  of  the  lock  and  abutments,  it  was  sug- 
gested by  the  United  States  attorney  that  all  lands  situated  between  the  high- water 
fines  of  the  river  belong  to  the  United  States  for  the  purpose  of  making  and  maintain- 
ing improvements  for  navigation.  Acting  on  this  sn^^gestion,  efforts  were  at  once 
limited  to  the  acquirement  of  the  remaining  two  lots,  viz.  a  lot  110  by  about  106  feet, 
on  Twenty-second  street  in  Pittsburgh,  on  which  to  bnila  a  lock-keeper's  honse,  and 
a  strip  of  the  Allegheny  City  Wharf,  400  feet  long  and  extending  ftom  the  high- water 
line  to  the  top  of  tne  bank,  whereon  to  abut  and  protect  the  dam. 
.  As  was  anticipated,  some  difficulty  is  being  experienced  in  acquiring  possession  of 
these  lots,  which  are  in  seotions  crowded  wim  mannfsotories,  for  although  low  river 
lands  are  nearly  worthless  for  any  other  purpose,  they  are  very  desirable  as  sites  for 
factories. 

For  the  lock-house  lot  negotiations  were  opened  with  the  owner,  Mr.  J.  J.  Vander- 
grift.  bat  the  price  asked  being  considered  unreasonably  high,  condemnation  pro- 
ceedings were  at  once  instituted.  Viewers  have  been  appointed  by  the  court  to  ap- 
praise the  lot.  and  their  action  in  the  matter  is  now  awaited.  It  was  decided  to  ask 
the  city  of  Allegheny  through  its  council  for  a  grant  of  the  desired  strip  of  wharf  on 
which  to  bnild  the  abutment  of  the  dam,  and  accordingly  a  petition  was  presented 
to  that  body  requesting  that  title  to  the  lot  be  conveyed  to  the  United  States.  After 
considerable  delay  an  interest  has  finally  been  aronsM,  and  it  is  encouraging  to  knOw 
that  the  matter  is  looked  on  with  favor,  and  that  an  ordinance  to  eifeot  this  convey- 
ance has  been  ordered  prepared  by  the  council. 


DD  7. 
ICE-HABBOB  AT  MOUTH  OF  MUSKINGUM  BIVEB,  OHIO. 

The  ioe-harbor  is  the  lower  pool  of  the  Maskiiigam  Biver,  which  has 
been  created  by  the  slackwater  dam  at  Marietta,  and  the  object  of  the 
work  under  consideration  is  to  bnild  a  pass- way  through  this  dam  of 
snch  size  as  will  permit  Ohio  Biver  packets  and  coal  fleets  to  take  ref- 
uge from  ice  in  this  pool.  The  pass- way  in  question  consists  of  a  large 
locky  which,  owing  to  the  local  conditions  controlling  the  only  available 
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site,  had  to  be  bailt  with  independent  axes  of  entrance  and  exit,  the 
angle  between  these  axes  being  11^  15^  This  involved  the  necessity 
of  widening  the  lock-chamber  at  both  ends,  so  as  to  permit  boats  to 
change  direction  while  in  the  lock.  The  plan  of  the  lock-chamber  is 
therefore  somewhat  like  an  honr-glass,  the  lock  being  narrowest  at  the 
middle.  The  maximam  rectangle  which  can  be  passed  through  the 
lock  has  a  length  of  365  feet  and  a  width  of  56 feet.  The  work  has  been 
in  progress  since  1880,  but  has  been  kept  back  by  inadequate  appro- 
priations and  the  occasional  absence  of  any  appropriation. 

I  regret  to  have  to  state  that  the  work  of  last  season  was  a  practical 
failure,  owing  to  the  constant  succession  of  rises  in  the  Ohio  River,  the 
details  of  which  may  be  found  in  the  report  on  that  river. 

Work  was  resumed  on  the  18th  of  August,  1888,  as  soon  as  possible 
after  the  passage  of  the  river  and  harbor  act  On  the  3d  of  September 
the  water  in  the  coffer  dam  was  pumped  out;  on  the  8th  the  coffer  was 
flooded  by  a  rise  in  the  Ohio;  on  the  15th  the  rise  had  subsided  and  it 
was  again  pumped  out;  on  the  16th  it  was  again  flooded ;  on  the  23d 
it  was  again  pumped  out  and  the  work  of  concreting  the  noor  was  re- 
sumed; on  the  12th  of  October  the  coffer  was  again  flooded  and  on  the- 
22d  of  November,  as  the  coffer  was  still  under  water,  it  was  considered 
useless  to  make  any  further  effort,  and  work  was  closed  for  the  season. 

From  the  above  it  will  be  seen  that  the  water  was  out  of  the  coffer 
during  three  periods  of  five  days,  one  day  and  nineteen  days  respect- 
ively. No  work  of  construction  could  be  done  during  the  first  two 
periods,  and  part  of  the  third  was  used  up  in  removing  the  deposits 
which  had  accumulated  since  work  closed  in  1887. 

The  net  result  of  the  season's  work  was  the  laying  of  250  cubic  yards 
of  concrete  and  300  cubic  yards  of  masonry  and  the  cutting  of  a  large 
quantity  of  stone. 

This  was  the  worst  season  for  lock  building  that  we  have  ever  had ; 
but  more  interference  by  high  water  than  formerly  is  to  be  expected,  as 
we  are  now  working  on  the  lower  part  of  the  lock,  which  is  under  the 
influence  of  the  Ohio  Biver. 

I  regret  to  have  to  report  that  the  engineer  in  charge  of  this  work, 
Mr.  William  Weston,  who  had  been  in  charge  of  the  Ice- Harbor  Lock 
from  the  beginning,  and  had  been  my  principal  civil  assistant  since  1870, 
died  at  Man^U>s,  Brazil,  of  yellow  fever,  on  the  27th  of  March,  1889. 
He  was  traveling  for  pleasure  during  the  period  of  suspension  of  work, 
as  had  been  his  custom  for  several  years.  His  death  has  been  a  serious 
loss  both  socially  and  professionally,  as  he  was  a  man  of  the  highest 
character  and  an  engineer  of  rare  attainments  in  his  profession. 

Work  was  resumed  in  June,  1889,  with  Mr.  Cabell  Breckinridge,  0. 
E.,  as  resident  engineer.  At  the  close  of  the  fiscal  year  the  water  was 
over  the  lower  coffer,  and  work  had  been  limited  to  general  preparation 
and  to  the  removal  of  the  two  isolated  piers  above  the  lock,  which  had 
been  built  with  Buffalo  cement,  and  were  so  badly  damaged  by  the 
swelling  of  this  cement  as  to  require  reconstruction. 

ESTIMATB. 

Owing  to  the  impracticability  of  doing  any  work  last  season  the 
money  expended  in  starting  the  works,  pumping  out,  repairing  coffer- 
dam, removing  mud,  etc.,  was  unavoidably  wasted.  Had  the  funds  in 
hand  been  available  in  1887,  when  we  had  a  year  of  extraordinary  low 
water,  the  lock  could  have  been  finished  with  ease  and  this  loss  could 
have  been  saved.  Under  the  circumstances  I  am  under  the  necessity 
of  requesting  $15,000  to  finish  the  work. 
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Money  itatement 

Jaly  ly  1888,  amomit  ayailable $1,1(12.46 

Amount  appropriated  by  act  of  Angiiat  11,  1888 60,000.00 

61, 162. 46 
July  I,  1689,  amount  expended  during  fiscal  year,  exeluaive  of 

outstanding  liabilities |S3,811.79 

July  1,1889,  outstanding  liabilities 1,730.22 

July  1,  1889,  amount  covered  by  existing  con  tracts....  •• .....         947. 30 

26,489.31 

July  1,  1889,  balance  ayailable 34,673.15 

(Amount  (estimated )  required  for  completion  of  existi ng  project 15, 000. 00 

Amount  that  can  be'profitably  expended  fiscal  year  en£ng  June  30, 1891  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


Ab§traci  of  propoMla  for  fumUhing  vkUeoak  timber  for  the  gatos  of  the  ice-harbor  lock  ai 

the  mouth  of  Muskingum  Biter,  opened  February  21,  1889. 


Ko. 


Nome  and  address  of  bidder. 


Per  1,000 
feetiaiC. 


1 

a 

3 

4 


D.  li.  Woir,  MoLaney,  Ohio 

F.  S.  Shurick.  Mariett  a,  Ohio 

Joshua  R.  Kins  Betpre,  Ohio 

Alexander  HoClore,  Pitteborgh,  Pa. 


032.00 
83.00 
36.00 
40.00 


1000.00 

090.00 

1,080.00 

1,470.00 


Contract  awarded  to  D.  M.  Wolf,  and  executed  under  date  of  March  14^  1889. 


DD8. 
IMPROVEMENT  OP  MUSKINOUM  BIVER,  OHIO. 

The  maintenaDce  of  navi^atioD  on  this  river  is  borne  by  the  indefinite 
appropriation  for  ^^  Operating  and  care  of  canals,^  etc.,  bot  the  river 
and  harbor  act  of  August  11,  1888,  contained  the  following  item :  **  Im- 
proving Muskingum  River,  Ohio:  For  the  construction  of  a  lock  at 
Taylorsville  and  the  reconstruction  of  the  lock  at  Zanesville,  pursuant 
to  the  report  of  the  engineers,  $102,000." 

This  appropriation  was  evidently  based  on  my  report  of  December 
24, 1887.  (Report  of  Chief  of  Engineers,  1888,  page  1701.)  In  that  report 
the  estimated  cost  of  changing  the  flight  of  two  locks  at  Zanesville  to 
a  single  lock  was  placed  at  $12,000.  The  Secretary  of  War  having  de- 
cided that  the  estimated  cost  of  new  gates  at  this  locality  ($3,300) 
should  be  borne  by  this  appropriation,  it  was  evidently  impracticable 
to  undertake  to  change  the  two  locks  into  a  single  one,  and  no  steps 
were  taken  to  that  end. 

Since  that  report  was  sent  to  Congress  other  considerations  have 
made  their  appearance,  and  while  I  think  the  change  to  a  single  lock 
very  desirable,  if  the  locks  are  to  remain  at  their  present  location  there 
arc  strong  reasons  for  desiring  a  change  in  the  terminus  of  the  Zanes- 
ville Canal,  and  hence  it  seems  Inadvisable  to  incur  the  expense  of  mod- 
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ifying  strnctares  that  may  be  taken  down  within  a  few  years.  I  would 
therefore  recommend  that  nothing  be  done  in  this  matter  for  the  pres- 
ent. 

The  new  lock  at  Taylorsville  is  under  contract,  dated  April  25,  1889, 
with  A.  J.  Jolly  &  Sons.  It  is  to  be  completed  by  August  31, 1890. 
At  the  close  of  the  fiscal  year  the  coffer-dam  had  been  completed  and 
pumped  out  twice,  work  having  been  once  interrupted  by  high  water. 
Some  excavation  for  the  foundation  had  been  made,  and  a  considerable 
quantity  of  stone  for  the  wall  had  been  quarried  and  dressed. 

As  far  as  is  now  known  no  further  appropriation  is  required,  and 
hence  no  estimate  is  submitted. 

Money  statement. 

Amonnt  Appropriated  by  act  of  August  11,  18B8 $102,000.00 

Jaly  1,  1889,  amoant  expeaded  during  fiscal  year,  exclnsive  of 

liabilities  outfltondinpr  July  1,  18c8 $183.25 

July  1,  1889,  outstanding  liabilities 136.00 

July  1,  1889,  amount  covered  by  existing  contracts 61, 340. 62 

61,659.87 

July  1, 1889,  balance  ftvailftble 40,340.13 


Abttraot  of  prcpotdUfor  constructing  a  lock  on  the  MtuJcingum  River  at  TayJorevillef  Ohio, 

opened  April  4«  1889. 


i 

a 


1 
2 
3 

4 
5 
8 

7 
8 


Kame  and  address  of  bidder. 


A.  J.  Jolly  &  Son,  Pittsbnrgb,  Pa  ... 

Huffbes  Bro*s,  Syractffif>.  K.  Y 

HaiTold  &  McDi'innia.  PittAl>itrf;b,  Fa 

O.  I.  McDonald,  PiitabuiKh,  Pa 

J.  Husill  &  Co.,  Akron,  Ohio   

Hoag  St  PetiUlidler.  Pittsburgh,  Pa .. 

T.  B.  TownHend.  ZHueaviUe,  Ohio 

W.  A.  Snodgrass,  Marietta,  Ohio 


• 

1 

Masonry. 

■it 

ft 
1^ 

N 

it's 

«*3 

1  >* 

1^- 

la 

M  o 

1 

1 

|g 

J 

F 

W 

S60 

950 

750 

600 

600 

1,500 

1.400 

676 

400 

850 

1,250 

990 

750 

525 

775 

1,075 

975 

750 

600 

900 

1,200 

1,100 

900 

800 

800 

1,470 

1.800 

1,060 

350 

1.600 

1,450 

1,400 

1,075 

826 

1,225 

1.850 

1,200 

1,000 

if25 

1,250 

400 
500 
685 
750 
500 
800 
750 
1.000 


i 

a 


1 
2 
3 
.4 
6 
6 
7 
8 


Kame  and  address  of  bidder. 


A.  J.  Jolly  iL  Son.  Pittsburgh,  Pa.... 

Hnghes  Bro'ii,  Sa  racua««,  N.  Y 

Harrold  &  McDonald,  PittAbnrgb,  Pa 

C  I.  McDonald,  Pittsburgh  Pa 

J.  HugiU  SlCo..  Akron,  Ohio. 

Hoag  St,  Petitdidier,  Pittsburgh  Pa  . 

T.  B.  Townseud,  Zanenvi  lie,  Ohio 

W.  A.  Snodgrass,  Marietu,  Ohio 


Timber  and  plank, 
per  M. 

Sxcavatlon. 

.a      C 

30 
30 
50 
30 
40 
50 
50 
85 

* 

Loose  rook.per 
oubio  yard. 

Sock,  per  cu- 
bic yard. 

2,200 
4,600 
3,000 
8,000 
2,800 
5,000 
3,000 
4,000 

80 
40 
155 
200 
100 
100 
40 
100 

80 
70 
165 
250 
200 
130 
100 
250 

100 
125 
225 
300 
98 
250 
300 
350 

i 


61,340.62 
65,827.60 
72, 471. 67 
75, 695.  i^ 
78, 236.  53 
88,119.75 
90,146.32 
93, 662. 26 


Contract  awarded  to  A«  J.  Jolly  &,  Sons^  and  executed  under  date  of  April  25, 1889. 
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D  D  9. 

OPERATING  AND  CARE  OP  THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM 

RIVER,  OHIO. 

The  work  of  operating  and  maintaining  the  locks  and  dams  on  the 
Maskingnm  Biver  has  l^n  under  the  local  charge  of  First  Lieut.  L.  H. 
Beach,  Corps  of  Engineers,  assisted  by  First  Lieut  G.  E.  Gillette,  Got  ps 
of  Engineers. 

The  coutinaed  high  water  of  the  summer  and  autumn  of  1S88  com* 
polled  the  postponement  of  the  extensive  works  of  repair  which  had 
been  proposed ;  but  in  May,  1889,  through  navigation  was  stopped,  and 
active  work  was  begun  all  along  the  river,  special  attention  being  given 
to  the  repair  of  the  locks.  The  following  is  a  summary  of  the  work  for 
the  year: 

At  Lock  and  Dam  Ko.  1  (Marietta)  aleak  above  the  dam  was  stopped, 
and  a  few  stones  that  had  washed  out  of  the  river-wall  of  the  lock  were 
replaced. 

At  Lock  and  Dam  Ko.  2  (Devols)  a  broken  guide-crib  was  removed 
from  the  head  bay  of  the  lock,  and  timber  was  accumulated  to  complete 
the  repair  of  the  dam,  partly  done  in  1887. 

At  Lock  and  Dam  No.  3  (Lowell)  the  lower  ends  of  both  lock- walls 
and  part  of  the  river- wall  were  torn  do\\  n  in  June,  1889,  preparatory  to 
rebuilding.  The  original  intention  was  to  rebuild  only  the  lower  end  of 
the  lock,  but  after  the  walls  were  torn  down  it  was  found  that  the  inner 
facing  of  the  land-wall  had  separated  from  the  backing,  and  that  the 
whole  of  the  river  side  of  the  lock-chamber  needed  reconstruction.  In 
1888  an  abandoned  mill-race  near  the  head  of  the  canal  was  filled  up, 
and  the  cut  stone  of  the  inlet  walls  was  .removed  for  use  in  rebuilding 
the  lock.  A  surveyor  was  employed  to  examine  land-titles  in  this  neigh- 
borhood, and  he  has  discovered  two  tracts,  previously  unknown,  that 
belong  to  the  United  States,  and  a  third  of  which  the  ownership  is  un- 
certain. 

At  Lock  and  Dam  No.  4  (Beverly)  new  upper  gaties  with  new  hollow 
quoins  and  new  operating  gear  have  been  placed  in  the  lock  and  new 
guard-gates  with  new  hollow  quoins  at  the  head  of  .the  canal.  On  the 
dam  80  feet  of  new  work  was  placed  in  1888,  and  a  new  masonry  abut- 
ment, 70  feet  in  rear  of  the  old  abutment,  was  built.  In  June,  1889, 
work  was  begun  to  connect  the  dam  with  the  new  abutment  and  to  re- 
move the  old  abutment.  Stone  was  also  collected  for  the  repair  of  the 
crib  abutment  at  the  lower  end  of  the  side  or  spill-dam. 

At  Lock  and  Dam  No.  5  (Luke  Ghute)  the  joints  of  the  lock  were 
pointed  and  a  coffer-dam  was  built  and  stone  was  accumulated  for 
building  a  stone  abutment.  The  work  of  building  this  abutment  was 
begun  in  June,  1889. 

.In  the  pool  above  Dam  No.  5  a  large  isolated  rock,  much  in  the  way 
of  navigation,  was  partly  removed. 

At  Lock  and  Dam  No.  6  (Stockport)  preparations  are  being  made  to 
rebuild  the  lower  buttresses  of  the  lock.  The  crib  on  the  onside  of 
the  river  wall,  extending  from  the  dam  to  the  lower  end  of  the  wall, 
was  carried  away  by  high  water  during  the  winter.  The  joints  iu  the 
abutment  of  the  dam  were  pointed. 

At  Lock  and  Dam  No.  7  (McGonnellsville)  new  guard-gates  were 
placed  at  the  head  of  the  canal  and  the  joints  of  the  abutment  were 
I>ointed.  The  land- wall  of  this  lock  will  be  rebuilt  during  the  next  fis- 
cal year. 
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At  Lock  and  Dam  No.  8  (Eagleport)  preparations  were  made  in  1888 
for  rebuilding  the  land-wall  and  the  lower  buttresses,  but  the  continaed 
high  water  made  it  imi)raeticable.  The  coffer-dam  is  partly  in  and  the 
work  is  now  ander  way. 

At  Lock  and  Dam  No.  9  (Taylor ville)  the  head  of  the  canal  was 
dredged ;  the  contractor  for  new  Lock  No.  9  has  began  work. 

At  Lock  and  Dam  No.  10  (Zanesville)  the  loose  valves  of  the  lock 
gates  were  fixed  by  a  diver  and  the  canal  was  dredged. 

The  dredge- boil  t  Malta  was  accepted  from  the  contractors  in  Septem* 
ber,  though  not  qnite  complete.  She  removed  part  of  the  bar  at  the 
head  of  the  Taylorville  Gaual,  dredged  oat  3,210  feet  of  the  canal  at 
Zanesville,  and  at  the  end  of  the  fiscal  year  was  at  work  in  the  McCon- 
nellsville  Oanal.  As  her  spoil  is  discharged  through  an  iron  tnbe  and 
is  asaally  wasted  it  is  not  practicable  to  give  the  quantities  of  material 
handled,  but  under  favorable  circumstances  she  can  discharge  from 
1,200  to  2,000  cubic  yards  in  ten  hours'  work. 

The  dredge,  as  originally  built,  was  defective  in  several  particulars. 
By  an  error  of  the  contractor,  she  could  only  dig  to  a  depth  of  8  feet, 
while  the  contract  called  for  capacity  to  dig  to  a  depth  of  10  feet ;  this 
defect  was  remedied  without  expctiso  to  the  United  States.  Experience 
showed  that  herdischarge  pipe,  20  inches  in  diameter  and  48  feet  long, 
was  too  small  and  too  short  for  the  kind  of  work  required  on  the  Mus- 
kingum, and  the  diameter  of  the  pipe  was  increased  to  28  inches,  and 
its  length  was  increased  to  60  feet.  The  conveyor  chain  did  not  work 
satisfactorily,  and  it  was  deemed  best  to  take  it  out  and  use  a  stronger 
jet  of  water  in  the  hopper.  These  changes  have  been  made,  and  it  is 
believed  that  the  dredge  has  been  greatly  improved,  and  is  now  well 
adapted  to  her  work.  She  is- practically  a  reduced  copy  of  the  Hercules 
type  of  dredges  that  have  done  such  good  work  on  the  Panama  Canal. 

The  little  steam-boat  '*  Vega^'  has  been  most  useful  in  general  service 
on  the  river ;  she  has  been  furnished  with  a  new  boiler,  the  old  one 
having  become  dangerous. 

At  the  ship-yard  at  McConnellsville  the  upper  gates  for  Lock  4  were 
completed,  and  lower  gates  were  built  for  Lock  3,  and  guard-gates  for 
the  head  of  the  McConnellsville  Canal ;  two  dump-scows  and  a  quarter 
boat  were  built  for  the  dredge,  and  one  large  flat  for  handling  lock 
gates ;  three  barges  were  repaired,  and  one  barge  was  made  over  into 
a  floating  pile-driver ;  a  carpenter  shop  and  a  machine  shop  were  built ; 
a  water  tank  was  set  up  in  the  yard;  a  wharf  was  built  in  the  canal, 
and  a  supply  of  coal  was  received  and  stored. 

As  several  of  the  locks  are  badly  out  of  repair,  necessitating  the  stop- 
page of  navigation  during  reconstruction,  it  was  decided  to  reduce  the 
interference  with  navigation  to  a  mininum  by  doing  as  much  of  this 
work  as  possible  in  a  single  sesbson.  During  the  low  water  of  1889,  it 
is  proposed  to  rebuild  the  lower  end  of  Lock  3,  the  lower  end  of  Lock  6, 
the  lower  end  and  land- wall  of  Lock  7,  and  the  lower  end,  and  as  much 
more  as  can  be  completed,  of  Lock  8.  The  other  proposed  .work,  which 
can  be  done  without  stopping  navigation,  is  to  build  a  masonry  abut- 
ment at  No.  5,  to  repair  Dam  No.  4  and  connect  it  with  the  new  abut- 
ment, to  complete  the  repairs  of  Dam  No  2,  and  to  do  such  minor  work 
as  may  be  practicable. 

In  repairing  locks  it  is  proposed  to  place  the  filling  and  emptying 
valves  in  the  walls  instead  of  in  the  gates,  thus  makingthe  gates  cheaper 
and  stronger  and  keeping  the  gate  recesses  always  free  from  mud.  The 
filling  valves  will  be  cylindrical  and  the  water  will  drop  through  verti- 
cal walls  into  a  culvert  extending  across  the  lock  above  the  upper  miter- 
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wall,  whence  it  will  enter  the  lock  chamber  by  cnlTerts  ond^  this  walL 
The  di8cbar<;ring  Talres  will  be  vertical  balanced  valves  of  the  osaai 
type.  Ah  the  stone  in  the  Moskin^am  Valiey  Is  soft,  the  hollow  qaoins 
will  be  made  of  cast  iron  with  concrete  backing. 

The  new  style  of  slope  dam  ased  in  the  repairs  on  the  Moskingnm 
River  has  proved  very  snccessfnl.  The  effect  of  the  shape  of  the  dam 
on  the  overflowing  winter  is  sach  as  to  throw  the  scour  some  distance 
below  the  dam,  and  in  cases  where  pieces  of  dam  of  this  shape  have 
been  inserted  in  old  dams  with  deep  holes  jast  under  them,  tiiese  holes 
have  at  once  filled  up,  so  that  in  several  ca9eson  the  river  we  now  find 
low  water  depths  of  about  3  feet  where  there  were  formerly  depths  of 
over  20  feet. 

As  the  Govrmment  apparently  owns  no  land  for  lock-keepers'  houses 
at  Locks  5  and  8  it  is  proposed  to  purchase  as  much  as  may  be  required. 
There  are  several  lock-keepern'  houses  needed,  but  it  is  advisable  to  let 
this  matter  lie  over  until  the  locks  and  dams  are  in  a  serviceable  condi* 
tiou.  During  1888,  the  river  from  Marietta  to  Dresden  was  carefully 
gone  over  by  a  leveling  party  under  chargeof  Lieutenant  Gillette  and  the 
levels  of  structures  on  the  river  were  determined.  As  the  Transconti- 
neutal  Line  of  Levels  of  the  U.  8.  Coast  and  G^eodetic  Survey  crossed 
the  Ohio  at  Parkersburg,  a  couuection  was  made  with  their  Belpre 
bench,  and  the  levels  of  all  points  on  the  Muskingum  Biver  were  thus 
connected  with  mean  ocean  level. 

The  results  of  this  survey  are  given  in  the  following  table.  I  have 
added  in  a  separate  line  the  standard  which  will  be  maintained  in  all 
new  work.  It  should  be  noted  that  ^'  available  length  "  is  the  maximum 
length  that  can  be  passed  through  a  lock  and  is  a^ut  20  feet  less  than 
the  distance  between  hollow  qaoins. 

Mutkingmm  Biter,  Ohio. 
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Standard 


DrosdcD , 

SvmmaM  Croek 

Ziiiicit  vi  lie 

Tavloraville  and  DaDcan's 
Fulls. 

Eaglepcrt   

McUoDoelsTille  and  Malta. . 

Stockport 

Lake  Chute 

Beverly 

Lowell 

DevulA 

liunnnr 


Lock. 


a 


Feet. 
160 


Width. 


J 

H 


Feet. 
36 


•  •■**•  ••••< 


104 
156 
158 

150  I 
157. 4| 
158.  8, 
157.5 
157.5 
158.4 
158 
160 


0 

a 

3 


Feet 
36 


13 


Feet 


21.2     21        8.1 
35.00'  35.60  17.03 
36.17   35. 741^281 


35.87 
36.06 
36.30! 
36.171 
36.08 
35.90 
36.35 
35.80 


33.45 

34.80 
34.50 
36.70 
35.10 
35.13 
35.04 


6 

n. 

11. 
11. 
10. 
13. 
10. 


992 
138 
049 
899 


e  . 

P 


Feet 
6 


4.9 

3.511 

8.934 


9.382 
9.235 
9.121 
Sl156 
424  &470 
477  13. 237 


467 
33.30jl2.780 


11.196 
8  6J0 


o 
•J 


Feet 
5.5 


5.708 
4.8 
5.036 
3.524 


Goard. 


1 


Feet. 


10.1 

7.583 

1&459 


5. 455  12. 420 
2.661IU.530 
3  627,13.749 
a  037' 14. 645 
3.775|I3.988 
6.158,  9.6U 
4. 946  13. 227 


.200 


13.249 


S 


Feet. 
10 


6.1 

7.683 

7.766 

12.420 
6.684 
7  420 
9.045 
7.729 
3.565 
6l829 
7.020 


I 

a 

0 

e 

P4 


Soft  rock. 
Bock. 
Do. 

GrareL 
Rock. 

Do. 

Da 
GraveL 

Do. 
Rook. 
GraTcL 
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Mn$kingufn  Rivety  Ohio — Continned. 


I 

i 


11 

10 
9 

8 

7 

8 
6 


3 
2 

1 


iMctAUm. 


Staodsrd 
Dresdea. 


S;rminea  Creek — 

ZaneflTille 

Tarlorsville    and 

Duncan's  Fnlls. 

Eagleport 

McCounelsville 

mod  Malt*. 
Stookport......  .. 

Lnkeuhnte 


Beverly. 


Lowell.. 
Devols.. 
Harmar. 


Dam. 


FL 


636 
514 
850 

52& 
472 

480 

670 

485 

848 
588 
480 


I 


Gravel  .. 
Soft  rook 
Book.... 


Gravel... 
Ruck  and 

gravel. 

Rock 

Rock  and 

gravel. 
.-  do...., 


Rock  . . 
— do  .. 
Gravel. 


Abutment. 


i 
S 


Stone 


Crib. 
Stone . 


.do 


Stone 

..do  ... 
..do.. 


Stone 
...do 


Crib 


Crib 


Stone  and 

orib. 
Stone. ... 


Canal. 


Feet. 


8,940 
6^200 


1,500 


2,675 
4^740 


707.62 


695.58 
678.87 

67a  04 
657.81 

6i6L01 
637.49 

626.27 

610.68 
600.47 
591.09 


Remarka. 


Elevation  of  lower  till 

093.6». 
Inraina. 

Guard-gates  on  vook. 
Do. 


Gnard-gatos  on  timber. 

Guard-gates.  « 

No  guard-gates. 


The  above  table  shows  the  great  lack  of  nniformity  in  the  work  as 
handed  over  to  the  United  States.  Omitting  the  old  Symmes  Greek 
lock,  which  was  built  before  the  general  improvement  of  the  river  was 
undertaken,  and  lay  above  the  main  commerce  of  the  river,  we  find  that 
the  available  lengths  of  the  locks  vary  from  157.4  feet  to  160  feet,  the 
maximum  length  of  a  boat  being  determined  by  the  available  length  of  the 
shortest  lock ;  instead  of  the  locks  haviiifv  a  clear  width  of  36  feet,  none 
of  them  have  it,  and  one  has  a  clear  width  of  but  33.3  feet,  which  thus 
limits  the  width  o^oats  to  this  minimum ;  the  depths  on  the  miter-sills 
follow  no  apparent  law,  varying  for  the  upper  miter-sills  from  13^  to 
3^  feet,  and  for  the  lower  mitersills  from  6  feet  to  a  little  over  2}  feet, 
which  latter  depth  limits  navigation  in  low  water.  At  Loak  1,  the  out- 
U'tinto  the  Ohio  from  the  Muskingam,  there  is  at  times  less  than  3 
inches  of  water  on  the  lower  mitersill.  The  guards  at  the  lower  ends  of 
the  locks  limit  navigation  during  high  water,  and  the  table  shows  that, 
while  boats  could  pass  through  the  Eagleport  Lock  when  there  was  over 
12  feet  of  water  on  the  dam,  they  were  stopped  at  Lowell  when  there 
was  only  3^  feet  on  the  dam;  the  State  partly  remedied  this  lack  of 
height  in  the  masonry  of  this  lock  by  the  addition  of  2  feet  of  timber, 
but  even  after  this  addition  it  remained  the  lowest  lock  on  the  river. 

It  is  worthy  of  note  that  the  lifts  of  the  locks,  as  determined  by  this 
survey,  do  not  at  all  agree  with  those  reported  by  the  State  authorities, 
as,  for  instance,  Lock  8  was  reported  by  them  as  having  a  lift  of  8  feet 
10  inches,  whereas  its  actual  lift  is  a  trifle  less  than  7  feet. 

It  may  be  interesting  to  call  attention  to  the  fact  that  the  top  of  the 
upper  end  of  the  lock  at  Zanesville,  Ohio,  is  2  feet  9  inches  higher 
than  the  zero  of  the  Monongahela  gauge  at  Pittsburgh,  or  3  feet  3  inches 
lower  than  the  normal  level  of  the  pool  of  the  Davis  Island  Dam. 

During  the  year  the  Secretary  of  War,  on  the  recommendation  of  this 
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office,  established  the  followiDg  maximam  water  rates  at  the  different 
dams  ou  the  Miiskingam : 

AXKUAI.  RATSS  VOR  1,000  CUBIC  FEVT  OF  WATBR  PER  MfNUTB. 


Dam  No.  1 $15 

DamNo.2 12 

Dam  No.  3 24 


DamNo.4 |24 

Dam  No.  6 '36 

Dam  No.  10 <{0 


Mu$kimffwm  Biver  lea§e$  far  ymar  eiMKaf  April  30,  1880. 


Location. 


Oaml.lCarietta... 

Do 

Do 

DmbZ,  DoToli 

Dam  8.  Lowell 

Do 

Do 

Dam  4,  BoTorly — 

Do 

Do 

•        Do 

Do 

Dmb  C  Stookport.. 
Dftm  10,  Zaoesville. 

Do 


Do 

Do 

Do 

Do 

Do 

Do 

Do 

Symmea  Creek 


PhoDiiix  Mill  Compuiy 

DlrokB  it,  Bahlman 

do 

Q«te8  APayne 

F.WUkiog&Co 

Becbstelner  Bros 

B.  W.Spragne 

C.B.StoU 

H.aBaldwin 

Mare  L.  Baldwin 

D.  T.  Brown 

I  D.  Spooner 

Pierrot  ft  Line 

Drone  ft  Co 

Edward  Johnaon 

Herman  Harria  ftCo 

Jofloph  Sbaw 

Gary  Broa.  ft  SUrey 

do 

do 

BeAumont  ft  Blankeabnbler 

W.W.  Miner 

Sarah  Y.  Plommer 


Dated. 


May    1,1875 
Feb.  15, 1879 

do 

Mar.  23. 1881 
Not.    1, 1873 

do 

Dec  12, 1870 


May  11,1875 
Mar.  28,1884 
July  13, 1886 
Not.   1,1884 


Deo.  7,1871 
Mar.  SI,  1»72 
Apr.  M,  1888 
Sept.  8.1881 
May  1,1882 
Deo.  10,1873 
Not.  90, 1887 
Oct.  6,1885 
Aug.  30. 1887 
Apr.    ^1863 


May    1, 
Not.    1  1908 

Da 
Mar.  23,1011 
Not.    1, 1983 

Da 
Deo.  15,1900 

iiay"  iVioo* 
May  1, 1914 
Joly  18, 1916 
Not.    1, 19U 


Sept. 

Mav 

May 

May 

Not. 


1,1901 
1,1900 
1,1801 
1.1911 
1,1802 
1,1908 


May    1,1907 
Aprr'i'issO 


Location. 


Dam  L  Marietta . .. 

-DoV'.V.V.V.V. 

Dam  2,  DcTola 

Dam  8,  Lowell 

Do 

Do 

Dam  4,  Beverly 

Do 

Do 

Do 

Do 

Dam  6,  Stockport.. 
Dam  10,  ZaoesTille 

Do 


Do 

Do 

Do 

Do 

Do 

Do 

Do 

Symmea  Creek 


Total 


Sal^Jeet 


Waier-po 

do* 

Land 

Water.power 

do 

do 

Land 

Water-power. 

do 

do 

do 

do 

do 

do 

do 

do 

, do 

do 

Land 

dof 

Water-power. 
Landt 


Cable  feet 

of  water 

per  minute. 


3,000 
1,000 


1,200 

2,000 

750 


1,200 

1,200 

1.750 

600 


6.100 

2,200 

750 

500 


500 


Annaal 
rental. 


fbo 

ISO 

10 

175 

250 

100 

5 

225 

100 

100 

63 

75 

260 

500 

400 

400 

150 

100 

20 

80 

250 

20 


Rebate 
allowed. 


$14«L39 


Collected. 


$203.61 

ISl62 

1.00 

175.00 

250.00 

100.00 

5.00 

226.00 

100.00 

100.00 

63.00 

75.00 

250.00 

500.00 

400.00 

400.00 

150.00 

100.00 

»>.00 

80lOO 

260.00 


LI 


8,46&91 


*  Leaae  canceled, 
t  BoTocable  lioenae. 
X  BeTOcable  lioenae. 


Lleenaee  deccaeed  aad  hie  eataie  bankn^t. 
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Detailed  §taifment  of  aq^en$e8  intmfred  for  operating  and  maintainivg  the  looks  and  dame 
on  the  Mtukingum  Biver  for  tkefiecal  year  ending  June  30,  1889. 

GSKSBiLL  ADHIKISTBATIOK. 


Xonth. 


CkOariM. 


July 

▲ugast 

September . . 

October 

November  .. 
December. . . 
Jaanary  — 
Febroary  .  . 
SftArob  ...... 

^.::;:::: 

Jime 

Totals  .. 


$405.00 
488.84 
899.00 
481.66 
484.17 
420.00 
420.00 
420.00 
420.00 
607.50 
606.00 
431.66 


6,472.83 


$565.00 
570.00 
666u83 
570.00 
570.00 
671.50 
67a  00 
570.00 
570.00 
670.00 
670.00 
670.00 


6^813.83 


t 

a 

09 


$242. 
64.50 


810.86 

37&44 

320.88 

2.74 

«  »      •  »  • 

&00 


1,388.61 


Plant. 


• 

8 


60  $2, 


057.81 

2,575i78 

6,088.37 

276.88 

70.56 

291.50 

13.75 

l&OO 

14.00 

16i78 

8,440.88 

1,274.03 


16^137.791,283.15 


I 


$154. 

100. 

874. 

128. 

20& 

10. 

26. 

34. 

1. 

62. 

90. 

2. 


44 
24 
80 
40 
29 
26 
83 
67 
70 
18 
04 


$1.26 
1.26 


$10.69i$67.85 
46.10 
104.69 
74.75'  .80 
1. 25 106. 57 
....  '833.69 
...  .!  62.62] 
138.76 


1.00 
2.08 


7&  60  865. 89 

1 


8 

a 

s 
& 


$1.66 


89.40 
66.93 
35.53 
25.02 
97.56 
22.75 
13.74 
101. 7b 
47.28 
14.66 


513. 13 


1.00 


.25 


.76 
26.00 


29  55 


$288.60 
204.91 
186.08 
16&38 
133.79 
124.91 

76.67 
190.43 

66.28 
161.59 
167.08 

63.87 


1,777.69 


$8,728.68 
4.147.82 
7,808.98 
2.000.66 
2,068.10 
2,099.61 
1,259.20 
1,403.85 
1,000.72 
1,401.58 
4.987.86 
2,867.02 


34,298.87 


United  States  dredge  Malta, 


Month. 

Salaries. 

Equip- 
ment. 

SnppUea. 

Bepairs. 

Totals. 

September •.. 

$270.50 
621.96 
652.20 
653.45 
666.26 
616.08 
492.00 
.     482.16 
634.90 
466.88 

$383.02 

6.61 

22.00 

5.00 

142.92 

26.94 

9.50 

99.14 

63.94 

$74.52 
22.50 
26.96 
67.50 
15.86 
25.66 
46.52 
18.93 
28.00 

$68.65 

45u21 

85.78 

241.98 

66.06 

72.47 

225.08 

17a  17 

856w06 

$79L69 

October 

603^28 

VoTamber .................................. 

686.94 

T)eofimlier ................ ......................... 

867.98 

Janvarr. ........,..r..r ,.,-.,, 

780.10 

Febmajy ^ 

March 

641.14 
77S.10 

^:;;:::::::::::::;::::::f!::::::::::::::::::::. 

77a  40 
982.88 

■Time   ..  ...... ................................. 

466.83 

76&07 

Tfttalt ....rT, 

4,948.84 

82S.44 

l,884w46 

7,361.81 

Steamer  Vega* 


Month. 


July 

Aofniat 

September 

October 

November •. 

December 

Jaonary 

February 

March 

April 

May.. 

June 

TotelB ^ 


Salaries. 

Equip- 
ment. 

Supplies. 

Bepairs. 

$862.58 
360.75 
358.76 
359.50 
85a  75 
85a  50 
111.83 
60.00 
60.00 
827.90 
857.48 
857.50 

$0.06 
10.68 

$100.29 
2a  87 
89.42 
22.60 
88.76 
2a  88 
.81 

$22.68 

ao5 

a  95 
ia56 
19.06 

7.20 
6ia&2 

2.70 

ass 
iiai7 

14.04 
16.80 

L16 
2.24 

25.46 

88.64 
81.48 

8,438.18 

86.88 

871.20 

Toaso 

Totals. 


$48a46 
4ia86 
408.12 
414.67 
483.87 
894.58 
628.81 
•4.94 
6a  68 
499.26 
38a  01 
867.50 


4,501.04 
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Bepair  of  lock*  and  dmM$. 


Lock  and  Dam  Vo,  L 

T^k  and  Dam  Ho.  2. 

Month. 

Labor. 

MateriaL 

Boat- 
hire. 

Totala. 

Labor. 

MateriaL 

Boat. 

hire. 

Totala. 

Jaly 

$270.02 

loass 

5.00 

$224.29 
8.00 

$494.91 

101.33 

5.00 

7.00 

082.20 

0204.28 

$26143 

Atlgqift  -_ 

September. 

October. 

7.00 

Kovember ....... 

12.46 

12.46 

December  ....... 

118.28 
12.00 

8. 98 

117.21 
12.00 

Jaiiniiry  ........ 

1,215.11 

1,21&11 

Febraajry 

Mar^oh ...... 

.25 

.25 

April 

1&24 

10i24 

May 

142.66 

1   9aA.«M 

1.407.4S 

Jane 

100.40 

100.46 

1 

Totela   . . 

745.53 

288.22 

983.75 

217.  S2        9-8Siu85 

2.901.67 

— »            — 

July 

Aagnst . . . . 
September. 

October 

NoTember . 
December  . 
January . . . 
February . . 

March 

April 

May 

Jane 


Totals 


,Lock  and  Dam  Na  3. 


$17.33 
134.44 
40&36 
428.32 
15.57 


7.00 


896.04 
1, 873. 00 
2,030.56 


6,20168 


$2, 831. 81 

00.05 

1L72 

503.88 

.90 


41.05 


1,207.82 
1.058.94 


6,867.02 


$15.00 

1100 

150 


3150 


$2.831.S1 

108.28 

14116 

1. 047. 19 

438.22 

22.07 


48.05 


1,063.86 
2.0J2.00 
2,930.66 


12, 171 10 


Look  and  Dam  Ko.  4. 


$68177 
1,47163 
3.000.49 
3. 673. 53 
8.04L83 
1.300.12 


48.48 

187. 49 

1,200.46 

1,885.68 


16,417.38 


$2,204.04 
88172 
452.47 
2.07L39 
67130 
429.54 
97.16 

$19.00 
00.00 

30100 
83.00 
93.00 

41.04 

443.33 

2,126.85 
667.40 



58143 

10.58106 

621.00 

$2,798.71 

2,383.25 

8.62L96 

6^01198 

3.80128 

1.88100 

97.16 

41.04 

481.81 

2,204.34 

1,857.86 

2, 474.  U 

87,82104 


Jaly 

An^st  — 
September. 

October 

Noyember . 
December  . 
January  . . . 
Febmary . . 

March 

April 

May 

Jane 


Lock  and  ^am  No.  6. 


$5.04 
142.40 

80.28 
144.40 


300.93 


$182.90 


138.98 


130 
41.04 


$187.04 

•  142.46 

228.21 

144.40 


31128 
41.04 


Look  and  Dam  No.  1 


$75.00 


$185.40 
»  08100 


41.04 


$18140 

68100 

7100 


18106 


41.04 


Totala 


30189 

1,05100 

831.37 


4126 
62167 
47146 


414. 14 
1,685.27 
1,300.83 


284.64 
1.333.83 


2.00 
78117 


8.00 
1,02181 
1,828.83 


2,94106 


1, 511 65 


4,46161 


l,87L62 


1,66161 


3,527.23 


Jaly 

August. 

September  . 
October .... 
November . 
Deeo'iiber  . , 
January... 
February... 

March 

April 

May 

Jane 


Total 


Look  and  Dam  Na  7. 


$1, 150. 20 

1,252.95 

382.50 

568.33 

488.83 

802.64 

1,011.73 

141. 91 

57.68 

119.00 

1,037.11 

1,27185 


128113 


$54188 

7.00 

9.00 

1.00 

12.50 

627.13 

112.25 

2.00 

22.25 

271.85 

1,512.86 

$1,707.67 

1,250.95 

noi.  .M) 

509.33 

.m73 

1,320.77 

1.12198 

143.91 

67.58 

141.25 

1,808.46 

1,87185 


Lock  and  Dam  No.  1 


25154 
1, 905. 24 
1,798.28 
1,239.88 

108.85 


1192 

73.60 

00115 

9,054.87 


9.81198  1    1445.6» 


$2,844.60 

201. 70 

1, 881. 03 

26128 

141 15 

802. 70 

14.02 

39.04 


24.00 

1,074.63 

484.92 


7,28127 


$1100 
60.00 

202.00 

6100 

4.00 


840.00 


$8,844.60 

476.24 

3.84187 

2:26166 

1,44148 

41155 

14.62 

30.04 

1192 

07.50 

2,070.78 

2.638.79 


1106195 
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Repair  of  locks  and  dafn« --Continued. 


Loek  «nd  Dam  Ko.  9. 

Lock  and  Dam  If  o.  10. 

July 

$217.73 

$217.73 

6.58 

24.14 

2.18 

4.87 

:o.24 

$47.63 
80.73 
99.47 
21.06 
42.48 
44.19 
48.35 
39.19 
29. 10 
83.44 
32.08 
62.60 

» 

$183.90 

70.00 

3.50 

11.16 

1.82 

2.73 

4.6« 

50 

$231.53 

Anoniit 

$5.58 

24.14 

2.18 

8.32 

40.43 

September 

Oetober. 

102.97 

•••••••• 

83.12 

NiycrAmbflT . 

1.65 
20.24 

44.80 

Deceiober 

46.92 

^waxmy 

62.89 

'FAhrnftrv .  - 

30.69 

March 

1 

29.10 

i^pril 

800 
41.87 

01.44 

iiSy      :  :; 

74.65 

.TnnA  .    

62.50 

Totals 

35.22 

239.52 

« 

274.74 

681.72 

25a  72 

840.44 

• 

Summary. 


General adminiatratSon $34,293.87 

TTnited  SUtea  dredge  MaUa 7, 86L  81 

United  SUtee  steamer  Vega 4, 501.  Ot 

lK>ck  and  Dam — 

No.  1 983.75 

Na2 2,90L67 

No.8 12.170.10 

No.4 27,626.04 

No.  6 4,466.61 


Lock  and  Dam — 

No.6 $3,027.23 

No.7 9.810.98 

No.8 16,068.95 

No.9 274.74 

NalO 840.44 


Total 124,916.28 


Estimate  for  fiscal  year  ending  June  20,  1890. 


I«oek  and  Dam  No.  1— Marietta: 

BefMirofdam 

Look  and  Dam  Na  2— Devoh : 

Keiwiro  dam 

Hepair  of  lock- wall 

Lock  and  Dam  No.  8— Lowell : 

Bepairoflock 

Now  lower  gates  and  repair  of  upper 
gates  .-•.. 

Repair  of  dam 

Lock  and  Dam  Na  4— Beverly : 

Repair  of  lock 

New  lower  gates    

Repair  of  dam 

Extension  of  right  abutment 

Look  and  D..m  No.  o— Luke  Chute : 

Bepairoflock  

New  lower  gates 

Repair  of  dam 

New  abutment . 

Lock  and  Dam  No.  6--Stockporl : 

Bepairoflock 


$500 

4.000 
1,200 

16,000 

2,800 
2,500 

6,000 

1.600 

11,600 

2.200 

7,600 
1.600 
6,000 
^000 

35.000 


Repairofdam $600 

Lock  and  Dam  No.  7— McConnelsvUle : 

Bepairoflock 25,000 

Bepairofdam 5,500 

Lock  and  Dam  No.  8— Bagleport: 

Bepairoflock 40,000 

Bepairofdam 2,000 

Lock  and  Dam  No.  10— Zaneavllle : 

Retaining-  wall  at  bead  of  canal 888 

Repair  of  right  abutment 700 

Repairofdam 1,000 

Salaries  of  lock-keepers 7,020 

Steam-boat  Vega 4,500 

Dredging 1.5,000 

Clerksand  draughtsmen 5,920 

Rents,  fuel,  gas,  and  water. 420 

Surveys 1,200 

Contingoooios 8,000 

ToUl  221,248 


Abstract  of  proposafs  for  dimension  and  hacking  stone  for  repair  of  locks  and  abutments 
on  Muskingum  Biver,  opened  at  Zanesville,  Ohio,  March  21,  1889. 


Ko. 


1 
2 
8 

4 
5 
6 


2 

5 


Name  and  address  of  bidder. 


Stone  to  be  delivered  at  Lowed,  Ohio. 

B.  B.  Henderson  &  Son,  Marietta^  Ohio 

L.  H.  Petitdidier.  Cincinnati.  Ohio 

W.  A.  Snodgmss,  Marietta,  Ohio *. 

William  Lofltaod.  Harmar,  Ohio 

T.B.Townsend,  Zauesville,  Ohio 

C.  L  McDonald,  Pittsburgh.  Pa 

Stone  to  be  delivered  at  Stodport,  Ohio, 

B«  B.  Henderson  ic  Son,  Marietta,  Ohio 

L.  M.  Petitdidier.  Cincinnati,  Ohio 

T.  B.  Townsend,  Zanesville,  Ohio . .'. 

C.L  McDonald,  Pittsburgh,  Pa 


Dimension 

stone,  price 

per  cubic 

yard. 


$8.67 
4.44 
4.50 
4.97 
5.00 
&00 


8.67 
4.44 
4.00 
6.00 


Backing 

stone,  price 

per  cubic 

yard. 


$3.67 
3.44 
3.45 
4.23 
5.00 
5.50 


8.67 
3.44 
4.00 
6l60 


Aggre- 
gate. 


$4,954.50 
4,094.00 
5,025.00 
5.9C9.50 
6, 750. 00 
7,600.00 


4.954.50 
4,994.00 
6.400.00 
7,600.00 


Contract  ajirarded  to  £.  B.  Henderson  A.  Son  and  executed  nnder  date  of  April  11, 
18B9. 
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BBPORT  OF  LIEUTBNAirr  ULK8INO  H.  BEACH,  OORF8  OF  BNOnnOEBS. 

• 

Owing  to  the  time  at  which  the  fands  for  the  river  became  available,  about  the 
middle  of  Angnst,  and  to  the  cod  tinned  bi|;h  water  and  namerons  freehete  alter  that 
date,  it  was  impossible  to  carry  to  completion  much  of  the  work  contemplated  for  the 
seaeon  of  lb8d. 

At  No.  1  a  large  leak  developed  throagh  the  stone  filling  with  which  the  break  in 
the  dam  had  been  closed  the  previous  summer.  It  was  repaired  early  in  Jnly  by 
having  the  Ohio  River  dredges  dig  out  a  portion  of  the  coarse  material  and  filling  the 
excavation  thus  made  with  gravel,  which  formed  a  better  backing  for  the  dam  and 
more  effectually  prevented  the  passage  of  water. 

At  No.  2  an  old  timber  crib  at  the  bead  of  the  land-wall  of  the  lock  fell  down  abost 
the  middle  of  July,  and  intermpted  navigation  for  about  one  day  until  the  debris 
could  be  removed.    It  has  not  been  rebuilt,  beini^  considered  unnecessary. 

At  No.  3  the  season's  plan  contemplated  rebuilding  the  lower  end  of  the  lock,  which 
was  in  an  extremely  dilapidated  condition,  and  some  work  was  done  in  gathering 
materials  and  in  general  preparation,  but  the  unfavorable  stage  of  the  river  made  it 
evil  lent  that  if  the  walls  were  demolished  the  lock  conld  not  be  again  place4l  in  nav- 
igable condition  without  extending  the  work  into  another  season,  and,  as  the  pressure 
for  all  available  plant  at  more  dangerous  points  was  very  great,  operations  were  sus- 
pended here  in  October. 

At  No.  4  it  was  proposed  to  rebuild  the  old  portion  of  the  dam,  about  300  feet  in 
length,  to  build  a  new  abutment  about  70  feet  inland  from  the  old  abutment,  which 
threatened  to  go  out  at  any  time,  and  to  extend  the  dam  by  the  distance  between  the 
two.  Work  on  the  dam  was  begun  as  soon  as  funds  were  available,  and  the  material 
being  on  band  good  progress  was  made,  but  on  the  night  of  Augnst  21  a  heavy  and 
sutlilen  rise  in  the  river  carried  away  all  that  had  been  done  to  that  time,  about  tiO 
feet  of  dam  foundation  already  in  position  being  swept  into  the  Ohio,  and  it  was  only 
by  great  exertions  that  a  large  portion  of  the  material  on  the  bank  was  saved.  Op- 
erations on  the  dam  were  so  frequently  interrupted  by  high  water  that  at  the  end  of 
the  season  all  that  had  been  possible  was  to  build  a  section -80  feet  long;  the  rest  of 
the  dam  could  not  be  built,  in  spite  of  all  efforts,  although  work  was  continued  until 
it  became  dangerous.  One  boat  was  carried  over  the  dam — fortunately  over  the  new 
or  slope  part— and  no  lives  were  lost. 

The  land  for  the  new  abutment  and  extension  of  the  dam  was  donattnl  for  the  pur- 
pose by  Miss  Charlotte  Hayward,  on  condition  that  the  Government  should  prevent 
further  wash  of  the  bank  below,  which  also  belonged  to  her.  This  abutment  was  not 
finished  until  about  the  middle  of  December,  owing  to  the  interruptions  from  high 
water,  and  it  was  only  by  the  greatest  efforts  and  the  concentration  of  engines  and 

Sumps  at  this  locality  that  the  foundation  was  completed  in  the  latter  part  of  Novem- 
er. 

The  upper  gates  of  the  lock,  which  were  so  badly  decayed,  broke  down  completely 
in  October,  but  as  new  gates  were  on  the  way  at  the  time  to  replace  them  the  delay 
to  navigation  was  short.  New  guard-gates  were  placed  at  the  head  of  the  canal  a 
little  earlier  in  the  same  month. 

At  No.  8  it  was  the  plan  to  rebuild  both  ends  of  the  lock  and  the  larger  part  of  the 
land-wall.  This  work  offers  exceptional  difficulties,  owing  to  the  character  of  tbe 
soil  upon  which  its  foundation  must  rest,  together  with  tbe  fact  that  it  is  fnll  of 
springs,  while  the  coffer  is  exceedingly  hard  to  construct,  tbe  outside  lower  comer 
being  in  27  feet  of  water.  It  required  some  three  months'  work,  with  the  numerous 
interruptions  from  floods,  to  build  that  portion  of  the  coiier  below  the  dam  and  par- 
allel to  the  lock-wall.  This  part  was  finished  in  November  and  placed  in  as  gt>od  con- 
dition as  possible  to  stand  the  winter,  and  work  was  then  suspended  in  order  to  allow 
all  efforts  to  be  concentrated  at  No.  4.  A  large  amount  of  stone  was  ont,  and  other 
material  accumulated. 

During  the  present  season  active  operation  ^  were  resumed  as  early  as  practicable  at 
the  various  points  where  it  was  suspended  the  fall  before. 

At  No.  3  the  lock  has  been  inclosed  by  coflers  and  the  lower  ends  of  both  walls  have 
been  removed  nearly  to  tbe  foundation.  A^  soon  as  the  work  of  demolition  had  been 
fairly  begun  a  new  and  nnexpected  defect  was  exposed;  the  face  of  the  river- wall  of 
tbe  lock  bas  separated  from  the  body  of  the  wall  along  the  line  of  the  back  of  the 
stretchers,  all  the  headers  bein^  broken  off,  and  the  entire  front  of  the  wall  has  moved 
forward  several  inches  until  it  is  now  in  an  extremely  dangerous  condition;  should  it 
fall  with  a  boat  in  the  lock  the  vessel  would  certainly  be  crushed.  The  walls  of  this 
lock  were  raised  somewhat  over  two  feet  by  timber  backed  with  earth,  which  ex- 
plains why  the  rupture  was  not  visible  in  the  coping.  The  face  of  this  wall  will  have 
to  be  rebuilt,  which  will  considerably  increase  the  expense  for  this  lock.  Work  haa 
been  interrupted  somewhat  by  one  of  the  town  sewers  which  was  found  emptying  into 
tbe  lock.  Its  course  is  now  being  changed,  and  no  further  trouble  is  anticipated  from 
that  source. 
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At  No.  4  work  was  begun  early  in  May  npon  the  extension  of  the  dam,  the  plan  for 
the  present  seanon  bein^  to  begin  at  the  new  abatment  and  work  towards  the  middle 
of  the  river.  The  toe  of  tho  dam  was  qaite  difficult  to  place,  owing  to  the  necessity 
of  excavating  under  water  among  large  stones  and  trees  where  a  dredge  could  not 
work  on  account  of  numerons  broken  piles  which  it  was  impossible  to  pull.  The 
foundation  is  now  in,  however,  for  the  larger  part  of  the  extension  and  future  progress 
will  probably  be  more  rapid.  . 

At  No.  5  the  work  of  building  a  new  abutment  has  been  actively  begun  and  the 
materials,  except  a  small' portion  of  stoue,  beiug  on  the  ground  ready  tor  use,  it  is 
proposed  to  put  in  the  foundation  without  building  a  cofifer,  which  is  considered  in- 
advisable, owing  to  the  great  depth  of  water  below  the  dam,  over  30  feet.  The  brush 
and  stone  dam,  to  protect  the  excavation  from  the  water  of  the  upper  pool,  is  com- 
pleted, and  considerable  progress  has  been  made  in  removing  that  portion  of  the  daqi 
covering  the  site  of  the  abntmeut. 

At  No.  6  the  present  plan  is  to  rebuild  as  much  of  the  lock  as  the  season  will  per- 
mit ;  the  coffer  is  nearly  completed,  but  work  is  much  delayed  by  the  contractor's 
failure  to  deliver  stone. 

At  No.  8  the  coffer  has  been  completed,  and  the  work  pf  demolishing  the  lower  end 
of  the  lock  begun.  A  split  in  the  river-wall  similar  to  that  at  Lowell  has  been  dis- 
covered, but  it  is  believed  that  the  deff  ct  is  not  of  such  serious  extent  as  at  that 
locality.  As  far  as  ascertained,  it  reaches  to  a  point  20  or  25  fbet  above  the  lower  gate 
recess,  and  from  about  15  feet  below  t  he  top  of  the  wall  to  the  bottom. 

At  No.  7  work  was  almost  continuous  throughout  the  year,  owing  to  this  being  the 
place  where  the  store-yard  and  ship-yard  for  the  river  is  located.  Two  dump-scows 
and  a  quarter-boat  for  use  with  the  dredge  Malta  were  built  here,  also  a  large  decked 
barge  for  general  services ;  four  barges  and  a  pile-driver  were  repaired,  while  con- 
siderable work  was  done  in  making  tram-cars,  derricks,  dump-boxes,  and  other  plant, 
as  well  as  in  general  repairs.  The  lower  gates  of  Lock  No.  3  have  just  been  finished 
here,  and  others  are  in  process  of  construction.  A  carpenter  shop,  which  was  mnph 
needed,  has  been  built. 

The  dredge  Malta  was  provisionally  accepted  from  the  contractors  in  September, 
and  continued  to  work  until  the  latter  part  of  February  in  the  Zanesville  canal,  ex- 
cept when  interrupted  by  hieh  water,  and  for  a  period  of  two  weeks  when  removing 
a  bar  at  the  head  of  the  TayTorsville  canal.  The  dredge  was  idle  during  the  mouth 
of  March  and  for  the  larger  part  of  April,  receiving  a  new  discharge-pipe  and  under- 
going minor  changes.  It  was  laid  up  during  May  on  account  of  the  breakiug  of  the 
ladder-frame,  but  is  again  in  working  condition  and  eugaged  at  the  bead  of  the  Mc- 
Counelsville  canal.  The  width  of  the  cut  made  by  the  dredge,  over  50  feet,  and 
the  method  of  discharging  the  spoil,  make  it  an  economical  excavator  for  the  lateral 
canals  of  the  Muskingum. 

The  Government  steamer  Vega  has  been  of  the  greatest  advantage  to  all  the  works, 
and  has  been  engaged  mainly  in  general  towing  and  handling  barges  at  the  different 
localities.  Its  efficiency  has  been  greatly  increased  by  a  new  boiler,  but  it  is  too 
small  a  boat  to  render  the  desired  service  upon  the  river  at  all  stages  of  water. 

In  accordance  with  the  provisions  of  the  last  river  and  harbor  act,  the  commis- 
sioners of  Washington  County  have  been  notified  to  have  the  Beverly  and  Water- 
ford  bridge  across  the  Muskingum,  and  the  lower  bridge  across  the  Lowell  Canal 
placed  in  such  condition  as  to  be  easily  navigable  by  the  first  of  November,  IQtjQ, 
Similar  notices  have  been  served  upon  the  commissioners  of  Muskingum  County  re- 
garding the  Fifth  Street  Bridge  across  the  river,  and  the  Main  Street  Bridge  over  the 
canal,  both  in  Zanesville. 

A  regular  system  of  rentals  for  water  leases  has  been  established,  based  upon  the 
relative  value  of  the  privilege  at  the  various  localities.  The  changes  during  the  year 
were  as  follows:  New  leases  were  issued  to  Beaumont  &  Blank enbnhler,  and  to 
Edward  Johnson,  at  Zanesville;  to  Joseph  New^berry,  at  Stockport;  to  Robbins 
Brothers,  and  to  Stull  &,  Jumper,  at  Beverly;  and  to  Gates  &  Payne,  at  Devols.  The 
lenses  of  Herdman,  Harris  &,  Oo.,  William  Miner,  at  Zanesville,  and  of  Diroks  & 
Bahlman,  at  Marietta,  were  canceled  by  the  Secretary  of  War  upon  the  lessees'  ap- 
plications, and  the  lease  of  Sarah  V.  Plummer,  at  Symmes  Creek,  expired  by  limita- 
tion. 

The  Zanesville  and  Ohio  River  Railroad  has  not  yet  secured  the  right  of  way  across 
the  Government  land  at  Malta. 

^  Of  the  things  doue  during  the  previous  year  the  effect  of  a  few  surpasses  expecta- 
tion. It  is  found  that  the  form  of  slope-dam  adopted  upon  the  river  causes  a  fill  im- 
mediately below  the  dam  itself  and  pushes  the  deep  hole  which  formerly  existed  at 
the  dam  to  a  distance  of  about  100  feet  down  stream.  In  every  case  where  this  form 
was  used  the  depth  at  the  dam  is  now  from  2|  to  3  feet,  while  before  construction  the 
depth  varied  from  10  to  27  feet  at  the  different  localities. 

The  mud-sluices  put  in  Lock  No.  9  have  kept  it  perfectly  free  from  mud,  and  not  the 
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gliglitest  trouble  has  beea  experienced  here  ftom  tliie  cAoee,  wbich  at  other  pomte  at 
times  almost  intermpts  navigation. 

The  walls  of  Ijock  No.  9,  which  were  faced  with  concrete,  have  stood  the  effect  of 
two  winters  without  suffering  the  slightest  damage,  and  are  to-day  as  perfect  as  the 
day  the  work  was  finished. 


Commerce  of  MuMngum  Mvtr  during  iheJUoal  year  etidimg  June  90, 1889. 


LookKal: 

LoekNal. 

Month. 

Steam- 
bMita. 

Baiiges. 

Hie- 

cella- 

neons. 

Total. 

Ho.  of 

lock. 

agee. 

Steam- 
boats. 

Barges. 

Mia. 

oella- 
neona. 

Total 

KouoT 

lock. 

agea. 

Jnl  V      ........ 

69 
23 
45 
60 
85 
63 
47 
11 
84 
96 
82 

24 

13 

8 

13 

16 
5 
1 

13 
7 

24 

20 

20 

16 

17 

0 

7 

4 

0 

15 

57 

38 

118 
66 

60 

80 

116 

76 

56 

12 

112 

100 

130 

101 
54 

60 

88 

108 

74 

56 

13 

112 

150 

138 

60 

74 
81 
77 
80 
72 
14 
20 
06 
103 
104 

21 

11 
10 

12 

8 

80 

10 
12 
1 
5 
8 
1 
0 
0 
8 
2 
5 

100 

88 

01 

03 

101 

93 

77 

21 

110 

118 

130 

•168 

Atscmmk 

70 

September 

October 

01 
OS 

Kovember 

December 

JannATV  .......... 

06 
02 

77 

febmarv ......... 

n 

Karcb 

Aiiiil 

107 
118 

M»y 

JniiA ,. 

U3 

Total 

653 

146 

108 

007 

071 

857 

122 

61 

1,030 

1,007 

Lock  Ko.8. 

LockKa4. 

July 

64 
40 
40 
60 
87 
57 
73 
20 
08 
103 
03 

25 
5 
6 
3 
8 
8 
0 
1 

11 
8 

22 

8 
5 

5 
4 
2 
0 
0 
0 
5 
0 
4 

82 

60 

60 

76 

07 

60 

73 

21 

113 

111 

110 

82 

57 
60 
76 
05 
60 
73 
21 
100 

111 
111 

62 
60 
60- 
40 
62 
83 
22 
4 
44 
64 
06 

16 

14 

30 

28 

11 

8 

8 

1 

2 

0 

50 

82 
78 

103 
77 
67 
38 
27 
5 
47 
73 

151 

76 

AncuBt 

68 

September 

0  tober    

86 
65 

November 

December 

Janu&rv .......... 

63 
87 

27 

Febroary 

6 

ICttTCh  ,x,,-r,. 

47 

AprU 

60 

May 

130 

i5^J  ••" 

Jnnft , .. 

Total 

722 

01 

28 

871 

854 

546 

176 

25 

747 

682 

Jnly 

▲ogost.... 
September 
October — 
Novemb^ . 
December 
January  .. 
February . 
Harcb..... 

April 

May 

Jane 

Total. 


Lock  No.  5. 


61 
70 
56 
76 
53 
36 
22 
4 
46 
58 
80 


662 


4 

47 

80 

84 

7 

10 

0 

0 

0 

17 

32 


181 


2 
3 

4 
7 
8 
0 
1 
0 
2 
0 
5 


27 


67 

120 

00 

117 

63 

46 

23 

4 

46 

75 

117 


770 


66 
88 
71 
08 
55 
30 
23 
4 
48 
72 
04 


658 


Lo  kNo.6. 


63 
66 
54 

75 
64 

86 
22 

4 
46 
56 
76 


652 


4 

13 

22 

20 

7 

6 

0 

0 

0 

14 

85 


121 


I 
4 
7 

12 
4 
2 
1 
0 
4 
2 

U 


51 


71 
88 
83 

107 
65 
44 
23 
4 
60 
72 

122 


724 


71 
83 
70 

100 
60 
40 
28 
4 
60 
66 

104 


670 
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July 

▲ngosi 

September. 
October  ... 
November . 
December  . 
Jannaxy ... 
February . . 

March 

April 

May 

June 


Look  Ko.  7. 


68 

4 

68 

8 

52 

32 

71 

20 

66 

10 

88 

14 

22 

4 

4 

0 

46 

2 

67 

16 

62 

41 

4 
7 
18 
14 
2 
3 
0 
0 
4 
8 
8 


T6 
83 
87 

105 
68 
65 
26 
4 
52 
81 

lU 


75 
76 
77 
07 
64 
50 
26 
4 
52 
73 
97 


Look  No.  8. 


120 

120 

104 

114 

110 

68 

43 

4 

00 

111 

106 


137 

163 

133 

154 

135 

80 

46 

4 

100 

137 

146 


132 
140 

141 

144 

126 

75 

46 

4 

95 

128 

133 


Total 


544 


141 


63 


748 


601 


990 


1,256 


1,161 


July 

Angust  ... 
September. 
October.  .. 
November . 
l>t'cember  . 
January... 
February . . 
Match .. ... 

April   

May 

June  


Look  No.  9. 


Lock  No.  10. 


118 

104 

94 

107 

97 

66 

43 

4 

90 
106 
109 


10 
19 
14 
7 
7 
5 
5 
0 
5 
5 
8 


4 
7 
7 
6 
5 
2 
2 
0 
9 
4 
10 


132 

127 

113 

130 

114 

105 

115 

109 

86 

120 

117 

109 

109 

10\i 

94 

73 

67 

68 

50 

48 

42 

4 

4 

4 

lOi 

100 

90 

116 

111 

107 

U7 

117 

102 

1,079 

1,017 

9:o 

0 
7 
2 
0 
2 
3 
0 
0 
0 
6 
0  ' 


2 

116 

1 

118 

9 

97 

1 

116 

8 

99 

6 

77 

0 

42 

0 

4 

2 

92 

2 

115 

5 

107 

31 

on 

114 

110 

96 

112 

96 

72 

42 

4 

92 

112 

105 


Total 


938 


(5 


50 


26 


955 


SUMMABY. 


Locks. 


No.  1 , 

No.  2 

No.  3 

Na  4 

No.  5 

Na  6 

No.  7 

No.  8 

No.  9 

NalO 

Total 


Steam- 
boate. 


653 
857 
752 
546 
56i 
562 
544 
990 
938 
920 


7,314 


Barges. 


146 

122 

91 

176 

181 

121 

141 

213 

85 

26 


1,802 


Mis- 
cella- 
neous. 


198 
51 
28 
25 
27 
51 
0) 
52 
56 
31 


582 


Total. 


997 

1,030 

871 

747 

770 

724 

748 

1.255 

1,079 

977 


9.198 


Naof 

Ic^k. 

ageh. 


971 

1,007 

854 

682 

658 

670 

601 

1.104 

1.017 

955 


8,660 
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preliminary  examination  op  harbor  at  owensboro,  kentucky. 

United  States  Engineer  Ofpioe, 

Cinoinnatij  OhiOy  January  7, 1889. 

Obnesal  :  I  have  the  honor  to  Babmit  the  following  report  on  the 
preliminary  examination  of  ^<  harbor  at  Owensboro,  Ky.,"  as  required 
by  the  river  and  harbor  act  of  Augnst  11, 1888. 

As  far  as  navigation  is  concerned  there  is  nothing  whatever  the 
matter  with  the  harbor  of  Owensboro,  as  there  is  snfQcient  water  for 
boats  at  all  stages  of  the  Ohio  River.  The  object  which  is  desired  by 
tihps^  at  whose  instance  this  item  was  inserted  in  the  river  and  harcibr 
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act  18  to  get  the  General  GovernmeDt  to  pave  or  otherwise  protect  the 
front  of  the  town«  Work  of  this  character  on  the  Ohio  River  has 
hitherto  been  done  by  the  towns  themselves  or  by  the  riparian  owners, 
and  I  can  not  see  any  reason  that  would  justify  a  recommendation  that 
work  at  this  particular  locality  should  be  made  exceptional  and  should 
be  paid  for  out  of  the  national  Treasury.  The  wash  of  the  banks  is 
slight  in  amount  and  easily  controlled,  and  it  can  continue  indefinitely 
without  the  probability  of  affecting  navigation  in  the  slightest. 

This  mattei;  was  once  before  called  to  my  attention,  and  in  my  report 
of  October  14, 1884  (Report  of  Chief  of  Engineers,  1885,  page  1831),  I 
stated  that  the  locality  was  not  worthy  of  improvement.  Nothing  has 
occurred  since  that  time  to  change  my  opinion,  and  it  is  therefore  my 
duty  to  again  report  that  the  lo<^ity  is  not  worthy  of  improvement  and 
l&at  no  survey  is  needed. 

Respectfully,  your  obedient  servant, 

Wh.  E.  Msbriix, 
Lieut.  OoL  o/Bngineen. 

The  Ohibf  of  ENannsEBS,  IT.  8.  A. 


D  D  zz. 


preuminabt  examination  of  mononoahela  biveb  above  uppeb 

dam,  west  vibginia. 

United  States  Enoineeb  Offioe, 

CineinnaHj  Ohioy  January  7, 1889. 

Oenebal  :  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  "  Monongahela  River  above  upper  dam," 
as  required  by  the  river  and  harbor  act  of  August  11, 1888. 

The  *^  upper  dam  "  ou  the  Monongahela  River  is  evidently  Dam  "So, 
9,  at  Hoard's  Rocks,  which  ponds  the  river  to  Morgantown.  The  locality 
to  be  examined  is  therefore  the  Monongahela  River  above  Morgantown, 
W.  Va. 

The  river  and  harbor  act  of  March  3,  1875,  ordered  a  survey  of  this 
river  from  Morgantown  to  Fairmont^  and  my  report  on  this  survey, 
dated  December  11,  1875,  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1876,  Part  II,  page  129.  For  a  detailed  description  of  the 
river  and  its  slope  1  would  refer  to  this  report  and  its  accompanying 
maps. 

Since  that  report  was  written  the  lock  and  dam  (No.  9)  at  Hoard's 
Rocks  has  been'finisbed,  and  the  lock  and  dam  at  Dnnkard's  Creek  (No.  8) 
is  so  nearly  finished  that  one  more  season  will  open  it  to  navigation,  thus 
completing  the  continuous  water-line  from  Pittsburgh  to  Morgan4x)wn. 

My  former  report  con'^emplated  six  more  dams,  extending  slack  water 
several  miles  above  Fairmont,  in  order  to  reach  the  heavy  deposits  of 
excellent  coal  on  the  West  Fork.  The  only  change  which  I  would  now 
make  in  the  report  is  to  increase  the  average  cost  of  a  masonry  lock  and 
dam  to  $200,000,  as  this  is  about  the  cost  of  the  work  at  Hoard's  Rocks. 
If  contracts  could  be  made  at  one  letting  for  a  complete  lock  and  dam 
the  total  expenditure  could  be  considerably  reduced,  but  on  the 
supposition  that  future  appropriations  will  be~  made  as  past  ones  have 
been,  it  is  not  safe  to  calculate  upon  a  smaller  expenditure  than  that 
which  I  have  named. 
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The  work  of  extcDding  the  existing  slackwater  should  begin  at  Mor- 
gan town  and  continae  up  stream  to  Fairmont.  The  exact  location  of 
each  lock  can  better  be  determined  after  an  appropriation  has  been  made 
for  its  construction. 

The  probable  amount  of  commerce  to  be  benefited  by  this  improve- 
ment can  not  be  stated  with  accuracy,  but  the  fact  that  there  is  an  im- 
mense coal  trade  on  the  Lower  Monongahela  Biver  (details  of  which  can 
be  seen  in  my  annual  reports)  and  a  considerable  passenger  and  freight 
business  justifies  the  prediction  that  similar  commerce  will  develop  on 
the  Upper  Monongahela  Biver  when  similar  facilities  an)  given.  The 
ooal  trade  will  not  attain  large  dimensions  until  the  coal  fields  within 
reach  of  the  lower  pools  are  exhausted,  but  when  that  time  comes  the 
great  deposits  of  the  West  Fork  will  be  needed  by  the  consumers  of  the 
Ohio  and  Mississippi  valleys,  and  the  proposed  locks  and  dams  will 
create  the  only  route  to  market  that  can  be  used  with  profit. 

I  would  conclude  by  stating  that  in  my  judgment  the  locality  is 
^'worthy  of  improvement,"  but  that  no  ^'survey''  is  now  needed,  since 
the  one  made  in  1875  is  considered  as  sufficient. 
BespectfuUy ,  your  obedient  servant, 

Wm.  E.  Merrill, 
Lieut  OoL  of  Engineers. 

The  Ohibf  of  Engineers,  IJ.  S.  A. 


D  Dz2. 

PRELIMINARY  EXAMINATION  OF  CHEAT  RIVER,  WEST  VIRGINIA. 

United  States  Engineer  Office, 

Cincinnati^  Ohio^  January  7, 1889. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  "  Cheat  Biver,  West  Virginia,"  as  required 
by  the  river  and  harbor  act  of  August  11, 1888. 

Gheat  Biver  is  one  of  the  principal  tributaries  of  the  Monongahela 
Biver,  which  it  joins  at  Point  Marion,  1^  miles  north  of  the  southern 
boundary  of  the  State  of  Pennsylvania.  It  rises  in  Bandolph  County, 
W.  Ya.,  on  the  eastern  slope  of  the  Cheat  Mountain  (one  of  the  ranges  of 
the  Allegheny),  and  is  remarkable  for  its  four  parallel  forks — Shaver's, 
Glade,  Laurel,  and  Dry.  The  total  length  of  Cheat  Biver  is  al>out  110 
miles,  of  which  distance  the  upper  90  miles  has  a  gentle  slope  and  is 
fairly  adapted  to  rafting,  while  the  lower  50  miles,  lying  below  the 
town  of  Bowlesburg,  on  the  Baltimore  and  Ohio  Bailroad,  is  almost 
impassable.  In  this  distance  the  river  cuts  through  Laurel  Bidge,  and 
the  river-bed  is  not  only  steep,  but  is  filled  with  huge  bowlders,  that 
have  fallen  from  the  sides  of  the  mountain.  For  details  of  the  condi- 
tion of  affairs  I  would  refer  to  the  annexed  report  of  Mr.  Charles  E. 
Bees,  assistant  engineer,  who  made  a  careful  examination  of  the  river 
between  Bowlesburg  and  its  junction  with  the  Monongahela  at  Point 
Marion. 

Nearly  the  whole  region  above  Bowlesburg  is  a  virgin  forest,  filled 
with  the  finest  white  oak,  spruce,  pine,  cherry,  and  other  valuable 
timbers,  that  are  now  going  to  waste  for  lack  of  facilities  for  transpor- 
tation to  markets.  In  the  valleys  of  the  Monongahda  and  the  Ohio 
there  is  a  growing  scarcity  of  good  white  oak  for  coal  barges,  lock- 
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gates,  dams,  spars,  derrfeks,  dfedge-spnds,  and  other pnrrposes,  nird  tlie 
sma]i  amonnt  of  money  required  to  open  np  a  safe  logging  ehmiorl 
tbroagh  the  obstructed  part  of  the  Cheat  River  would  soon  b«  repaid  a 
thousand  fold.  I  have  a  strong  personal  feeling  in  the  matter,  on  ac- 
count of  the  great  difflonlty  I  have  experienced  in  getting  suitable  tim- 
ber for  the  lock-gates  at  locks  8  and  9.  on  the  Monongaliela  Biver,  while 
I  know  that  millions  of  feet  of  exactly  the  timber  neede<l  are  growing 
on  the  Cheat  Biver  that  could  have  been  rafted  directly  to  the  locks  in 
question  had  the  river  been  reasonably  clear  of  obstnietions. 

The  estimated  cost  of  such  work  as  is  immediately  necessary  is 
$13,000,  all  of  which  is  to  be  expended  in  blasting  and  rettfoviiig  roek. 
After  this  is  done  the  channel  will  be  sufficiently  smooth  to  dev^op  its 
capabilities,  and  the  question  of  further  improvement  by  closing  dupli- 
cate channels  and  similar  work  can  then  be  determined  by  the  results 
of  the  work  herein  indicated. 

I  have  therefore  to  report  that  Cheat  Biver  is  decidedly  <<  worthy  of 
improvement "  to  the  extent  and  for  the  purposes  tramed,  and  that  no 
<<  survey  ^  is  required,  as  the  preliminary  exanoiiiation  has  dev^iloped 
all  necessary  facts. 

Bespectfully,  your  obedient  servant, 


W.  E.  Mbbbill, 
LitM.  Col.  ofEn^ne&r$. 


The  Chief  of  ENanvEEBS,  IT.  B.  A. 
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Kavemher  28,  1888. 

Sir  :  I  have  the  honor  to  sabmit  the  following  report  of  an  examination  of  Cheat 
Bi^er.  from  Bowlesbnrg,  W.  Va.,  to  its  month  at  Point  Marion.  Pa.,  a  distance  of 
49i  miles. 

The  commercial  importance  of  this  river  depends  upon  its  capacity  for  transport- 
ing timber  from  the  forests  of  West  Virginia  to  the  markets  along  the  Monongahela 
and  Ohio  rivers. 

From  the  headwaters  of  the  river  to  Bowlesborg  this  timber  can  be  transported  in 
rafts,  bnt  from  this  point  to  Beaver  Hole,  a  distance  of  33f  miles,  this  method  of  nav- 
igation is  impracticable  on  account  of  nnmerons  rocks  and  rocky  bars  which  wonld 
break  up  the  rafts.  As  a  conseqaence  only  such  timber  as  is  required  for  the  mills  at 
and  above  Bowlesbnrg  (about  10  per  cent,  of  the  product)  is  made  up  into  rafts,  while 
the  balance  is  either  **  drifted"  (that  is,  turned  loose  in  the  stream  to  be  carried  down 
by  the  current)  or  *'  driven  "  (that  is,  followed  in  their  course  and  pushed  into  the 
channel  whenever  lodged  upon  rocks  or  shore  bars)  to  the  Beaver  Hole,  in  which 
pool  such  of  the  logs  as  are  to  go  beyond  the  month  of  the  river  are  gathered  tc^ether 
and  made  np  into  rafts,  while  those  destined  fbr  the  mills  between  this  place  and 
Point  Marion  pass  down  singly  to  the  booms  at  the  varions  mills. 

I  am  informed  by  the  principal  lumbermen  of  the  region  that  from  Bowlesburg  to 
Beaver  Hole,  owing  to  the  precipitous  banks  which  iu  high  stages  do  not  furnish  a 
foot-hold  for  the  drivers,  the  process  of  drlflinp^  is  the  only  available  method  of  tmns- 
portation ;  this  is  the  canse  of  great  inconvenience  and  delay,  from  tlie  fact  that  the 
logs  become  lodged  and  Jammed  at  various  points,  and  are  sometimes  delayed  two  or 
three  years  in  reaching  their  destination,  and  frequently  rot  where  they  are  stranded. 
It  is  the  general  opinion  that  if  the  channel,  for  a  width  of.  say,  50  feet,  were  clesred 
of  obstructions,  the  great  majority  of  the  drifted  logs  wonld  reach  their  destination 
on  a  single  rise,  the  coRt  of  handling  stranded  logs  wonld  be  greatly  reduced,  and  the 
total  loss  of  logs  that  become  immovably  Jamm€^  wonld  be  almost  wholly  obviated. 

The  points  which  need  immediate  attention  are  as  follows : 

Calhoun  Island,  m  miles  below  Bowlesburg.  This  island  is  about  400  feet  long,  the 
main  channel,  125  feet  wide,  being  on  the  left  side ;  the  trouble  at  this  place  comes 
fh>m  the  fact  that  in  high  water  many  logs  are  drawn  into  the  narrow  chute  on  the 
right,  and  are  stranded  on  the  head  of  the  island  and  upon  the  shore  opposite. 
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Bitek  Horn  EippUf  ^  miles  below  Bowleebnrg.  This  is  at  the  head  of  what  is 
known  as  the  narxows,  and  is  the  first  of  the  serions  obstractions ;  about  450  cubic 
jards  of  rock  obstraetions  should  bcTemored  at  this  point,  and  about  240  cnbio  yards 
of  detached  bowlders  shoald  be  taken  from  the  shores  within  the  lirsft  half-mile 
below. 

MiekoTjf  Bemr-Ptm  Bun,  4i  miles  below  Bowlesborg.  A  wide  bar,  covered  with 
bowlders,  projects  from  the  left  bank  Just  below  the  month  of  this  mn,  forcing  the 
ebansel  to  the  right.  The  channel  is  much  obstructed  by  bowlders,  rendering  it  im- 
passable except  in  high  water.  A  crib-dike  from  the  left  bank,  constructed  by  lum- 
bermen to  close  a  troublesome  chute  across  the  bar  and  to  deflect  the  logs  into  the 
proper  channel,  has  been  entirely  washed  away. 

Rock  to  be  removed  at  this  point,  370  oil  bio  yards. 

Between  Hickory  Bear-Pen  Kun  and  Shanty  Run,  a  distance  of  three-fourths  of  a 
mile,  are  found  many  scattering  bowlders,  aggregating  970  cubic  yards,  which  should 
be  removed. 

Shanig  Bu»  Bar^  5}  miles,  and  Btar  Wallow  B«m  Bar,  6  miles  below  Rowlesburg. 
The  currant  for  a  distance  of  500  feet  at  the  first  named  bar  is  very  rapid,  and  the 
passage  of  logs  is  difilcult  on  account  of  bowlders  which  cover  the  bar  on  the  right 
and  greatly  obstruct  the  main  channel ;  the  narrow  chute  between  this  bar  and  the 
right  bank,  which  is  dry  at  low  water,  is  also  troublesome  in  drifting  stages.  From 
these  two  bars  and  the  intervening  pool  it  is  necessary  to  remove  abont  810  cubic 
yards  of  rock  obstmetions. 

Commencing  at  a  point  dOO  feet  below  Bear  Wsllow  River  Bar  the  carrent  is  very 
rapid  for  about  a.quarter  of  a  mile,  and  is  much  obstructed ;  abont  one-half  mile 
below  another  bar  occurs,  where  the  river  is  very  narrow,  the  channel,  on  the  left, 
beine  not  over  50  feet  in  width,  with  a  chute  30  feet  wide  on  the  right.  From  these 
rapids  and  the  bar  beloT^  abont  1,470  cubic  yards  of  rock  should  be  removed. 

Oil  MUl  JZaa,  7  miles  bdow  Rowlesburg.  Near  the  mouth  of  this  mn  another 
bowlder  bar  extends  nearly  across  the  river,  and  for  a  distance  of  1,500  feet  the  cur- 
rent is  very  rapid  and  is  much  obstructed  by  rocks. 

Rocks  to  be  removed,  about  1,000  cubic  yards. 

Fringle  Bwn,  7|  below  Rowlesburg.  Six  large  bowlders  and  numerous  smaller  ones, 
aftgregating  about  440  cubic  yards,  should  be  removed.  About  180  cubic  yards  should 
also  be  taken  out  to  destroy  a  poeket  near  the  foot  of  the  narrows,  8  miles  below 
Rowlesburg. 

From  the  foot  of  the  narrows  to  Morris  Island,  2^  miles,  the  river  is  free  from  ob- 
structions. At  Trowbridge  Ferry,  one-fourth  mile  below  the  foot  of  the  narrows,  the 
river  is  abont  950  feet  wide,  with  a  depth  of  6  feet  in  the  channel  at  low  water. 

Morris  Islandy  10^  miles  below  Rowlesburg.  This  island  is  about  1,500  feet  long, 
the  main  channel,  150  feet  wide,  being  on  the  right,  with  a  narrow  chute  on  the  left. 
The  principal  difficulty  is  that,  during  high  stages,  the  logs  are  drawn  into  the  chute 
and  there  stranded.    A  dam  abont  20v  feet  long  is  needed  to  close  this  chute. 

Mason's  Sipple,  12^  miles  below  Rowlesburg.  For  a  distance  of  600  feet  on  this 
ripple  the  river  is  about  125  feet  wide  and  very  rapid ;  about  75  cubic  yards  of  stone 
should  be  removed  to  facilitate  the  passage  of  logs. 

From  this  point  to  Albright's,  2  miles,  thence  to  the  head  of  McKnight's  Island,  H 
miles,  and  thence  to  the  mouth  of  Muddy  Creek,  one-half  mile,  the  channel  is  clear 
of  obstmetions. 

Muddy  Creek,  16^  miles  below  Rowlesburg.  Abont  75  cubic  yards  of  rock  obstmo- 
tion  should  be  removed  from  the  bar  near  uie  mouth  of  this  creek. 

Small  FallSf  16|  miles  below  Rowlesburg.  These  falls,  one-fourth  mile  long,  are 
at  the  head  of  the  *' Rapids,"  which  are  about  15  miles  in  length.  The  channel  is 
greatly  obstructed  by  large  bowlders,  the  estimated  quantity  requiring  removal  being 
about  1,0..0  cubic  yards ;  iSSO  cubic  yards  should  also  betaken  from  the  channel  within 
the  distance  of  1^  miles  below. 

Qreat  Falls,  18f  miles  below  Rowlesburg.  This  is  the  most  dangerous  place  in  the 
river,  the  current  for  one-fourth  of  a  mile  beins  exceedingly  rapid,  and  the  channel 
being  greatly  obstmcted  by  large  pieces  of  detached  rock  and  immense  bowlders 
rising  Irom  20  to  30  feet  above  the  water.  Abont  935  cubic  yards  of  rock  should  be 
taicen  out  at  this  place. 

Greon  Island,  20^  miles  below  Rowlesburg.  This  island  is  abont  1,200  feet  lon^,  and 
is  covered  with  bowlders  at  its  upper  end,  while  a  narrow  chute  between  the  island 
and  the  left  bank  also  causes  much  trouble ;  two  thousand  logs  were  stranded  at  this 
place  during  the  last  rise  in  the  river.  A  portion  of  the  obstructions  have  already 
been  removed  by  private  parties,  but  it  is  still  necessary  to  remove  about  270  cubic 
yards  of  stone,  which  should  be  used  in  closiug  the  chute. 

Between  Qreen  Island  and  a  point  3}  miles  below,  the  river  is  narrow,  and  the 
removal  of  1,790  cubic  yars  of  stone  is  necessary. 

Barker's  timber  chute,  24^  miles  to  MoMuUtn's  timber  chute,  27|>  miles  below  Rowles- 
burg.   Between  these  two  chutes,  by  which  logs  are  shot  down  from  the  mountain. 
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thflze  axe  three  very  rapid  places,  varying  in  leogth  from  00  to  100  feet,  and  obetroeted 
by  large  bowlders,  requirioff  tbe  removal  ofOOOcabio  yards  of  slone. 

8M€&tf$  SarbfrTf  27f  miles  below  Rowlesbnrg.  Bix  large  bowlders  form  a  very  lari^e 
troablesome  pocket  at  this  place,  la  which  logs  have  at  times  remained  for  years;  310 
cable  yards  of  rock  should  be  removed. 

Between  Sockett's  Harbor  and  the  month  of  JStutdy  Orefft^  a  distance  of  If  miles, 
abont  100  cubic  yards  of  rock  shoald  be  removed  from  the  middle  of  the  stream. 

DevW*  Dem,  S9f  miles  below  Rowlesbnig.  Eight  large  bowlders  form  a  pocket  on 
tbe  right  of  the  main  channel,  which  is  very  troablesome ;  205  cnbio  yards  of  stone 
should  be  removed.  From  this  place  to  the  month  of  Bull  JBwa,  one-half  mile,  and 
thence  to  Short  Ripple,  one-half  mile  farther,  tbe  river  is  free  of  obstructions. 

Short  Bipple,  30f  mUes  below  RowlesbnTg,  15  cnbio  yards  of  rock  shoald  be  re- 
moved. 

Bee  Bun  Bipple,  31f  miles  below  Rowlesbnig,  60  cnbid  yards  of  rook  shoald  be  re- 
moved. 

Beaver  HoU^  33^  miles  below  Rowlesbnrg.  This  is  a  pool  at  the  foot  of  the  rapids, 
about  1,200  feet  long  and  600  feet  wide,  in  which,  as  before  stated,  such  logs  as  are 
intended  for  the  markets  below  the  month  of  tbe  river  are  collected  and  made  up  into 
rafte.  The  stage  of  water  at  this  place  at  the  time  of  examination  (November  20)  was 
6i  feet ;  a  stage  of  8  feet  is  connidered  available  for  rafting.  Abont  10  cnbio  yards  of 
rock  shoald  be  removed  from  the  foot  of  the  pooL 

Laurel  Ulandf  34^  miles  below  Rowlesburg.  This  island  is  abont  1,200  foot  long, 
with  a  good  chsnnel  on  the  left,  and  a  chute  abont  30  foot  in  width  on  the  right.  No 
obstruction  except  at  a  stage  at>ove  15  feet. 

The  Whirlpool^  34^  miles  below  Rowlesburg.  Abont  30  oubic  yards  of  rock  shoald 
be  removed  at  the  foot. 

Orasay  leland,  d6f  miles  below  Rowlesbnrg.  A  few  large  bowlders  shoold  be  re- 
moved Just  above  the  island ;  otherwise  no  obstmetion  is  found,  there  being  plenty 
of  water  on  either  side  of  the  island. 

One-half  mile  below  the  head  of  Grassy  Island  several  large  bowlders  extending 
nearly  to  the  middle  of  the  stream  should  be  removed — 130  conic  yards. 

Quarrif  Bun  Bar,  38^  miles  below  Rowlesbnrg,  15  cnbio  yards  of  rock  shonld  be 
taken  from  the  bar  on  the  right. 

From  this  place  to  Ley's  Mill  (one-half  mile), where  there  is  a  large  island  with  the 
channel  on  the  left,  and  thence  to  Forge  Island  (1  mile)  there  are  no  obstructions. 

Forge  Uland,  39f  miles  below  Rowlesbnrg.  The  main  channel  is  on  the  left  of  the 
island,  the  chute  on  the  right  beinff  closed  by  a  mill-dam  at  the  foot.  The  island  is 
also  divided  by  a  middle  chute  wnich  is  never  nsed.  Messrs.  Huling  &.  Co.  have 
built  a  crib  fender^  about  6  feet  high,  at  the  head,  to  keep  the  logs  off  of  the  island, 
and  to  force  them  into  the  channel  on  tbe  left.  No  obstruction  except  at  a  stage  ex- 
ceeding 15  feet. 

Bood  Island,  40|  miles  below  Rowlesbnrg.  This  island  is  abont  one-half  mile  long 
with  a  channel  2M)  feet  wide  on  the  right.  It  is  also  crossed  by  numerous  chntesfrom 
ri^ht  to  left.  A  crib  fender  has  been  built  by  Messrs.  Haling  A  Co.  at  the  head  of 
this  island.    No  obstraction  except  at  stages  exceeding  12  or  15  feet. 

From  Rood  Island  to  Stafford's  Eddy,  one  mile,  thence  to  Bubble  Island,  2^  miles,  and 
thence  to  the  mouth  of  tbe  river  at  Point  Marion,  49^  miles  below  Rowlesbnrg,  there 
are  no  serious  obstructions.  The  shoalest  point  between  Beaver  Hole  and  Point  Mar- 
ion is,  however,  tonnd  at  Broad  Ford,  Just  above  Rubble  Island. 

A  large  pocket  boom  has  been  constmcted  by  Messrs.  Huling  dt  Co.  abont  one- 
fourth  mile  above  Point  Marion,  for  storing  the  logs  intended  for  their  mill,  which  is 
located  on  tbe  right  bank  of  the  Mononganela,  alM>ut  2^  miles  below  tho  month  of 
the  Cheat.    From  175  to  200  logs  per  day  are  sawed  into  lumber  at  this  mill. 

Messrs.  Dewing  &,  Sons  have  also  constructed  a  mill  of  about  the  same  capacity 
one-fourth  of  a  mile  below  Point  Marion,  but  have  not  operated  the  same  as  yet,  ow- 
ing to  the  fact  that  they  have  been  unable  to  got  their  logs  down  the  Cheat  River. 

I  am  indebted  to  Messrs.  Holing  &,  Co.,  Barker  Brothers,  John  A.  Clark,  Mr. 
Hostetter,  and  others  for  valuable  information  regarding  the  lumber  interests  on  the 
river. 
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Summary, 


Looiaity. 


Cftlhoiin  IfllMid 

Bnck-IIom  Ripple 

To  one-balf  milo  below  Baok-Horn  Ripple 

Hickory  Bear  Pen  Ran 

Between  Hickory  Bear  Pen  and  Shanty  Run» 

Shanty  Rnnto 

Bear  Wallow  Ran,  inclusive 

Between  Bear  Wallow  Ran  and  Oil-Mill  Ron 

Oil-Mill  Ron 

Pringle  Ron  to  the « 

Foot  of  theNarrowfl,  inolaaive 

Ilorris  Island 

Mason  Ripple 

Muddy  Creek 

SmaU  Palls 

Between  Small  Falls  and  the  Great  Falls 

The  Great  Falls 

Green  Island 

Between  Gi  een  Inland  and  Barker  Timber  Chate 

Between  Barker  Timber  Chute  and  McMullen  Timber  Chute. 

Sackctt's  Harbor 

Between  Sacket t*s  Harbor  and  Saody  Creek 

Doril'sDen 

Short  Ripple 

Bee  Ron  Ripple '. 

Beaver  Hole 

Laurel  Island '..... 

The  Whirlpool 

Grassy  Island  to  A  point  1|  milea  below 

Quarry  Run  Bar 

Forffo  Island 

Rood  Island 

Point  Marion .- 


Total. 


Distance 

from 

Rowlesburg. 


Miles. 


n 


41 


?} 


18i 

a* 

27; 

n 

^ 
81 

89 

84 

84 

38 
89i 
4^ 
4ft 


Rockobstroc- 

tionsto  be 

removed. 


Chibie  yards. 


450 
240 
370 
970 

810 

1.470 
l.COO 

620 


76 

75 

1,090 

680 

985 

270 

1,700 

600 

310 


205 
15 
00 
10 


80 

130 

15 


12.270 


The  cost  of  removing  these  obstmcttoiiB  is  estimated  at  |1  per  cubic  yard,  |12,270. 
Respectfully  sabmitted. 

Cras.  E.  Rees, 
Aaaislant  Engineer, 

Lient.  Col.  W.  E.  Merrill^ 

Corpa  of  Engineers f  TT,  8,  A, 


D  D  13. 


PRELIMINARY  EXAMINATION  OF  MUSKINGUM  RIVER  FROM  ZANESVILLE 

TO  DRESDEN.  OHIO. 


United  States  Engineer  Office, 

Cincinnati^  OhiOj  January  15,  1889. 

General  :  I  have  the  honor  to  Babmit  the  following  report  on  the 
"  Muskingam  Eiver,  froniZanesville  to  Dresden,'^  as  ordered  in  the  river 
and  harbor  act  of  August  11, 1888. 

The  Muskingam  is  the  largest  and  most  important  of  the  rivers  within 
the  boandaries  of  the  State  of  Ohio.  It  drains  the  larger  portion  of 
the  eastern  half  of  the  State,  its  headwaters  extending  to  within  25 
miles  of  Lake  Erie,  whei^  they  interlock  with  those  of  the  Cuyahoga. 
The  river  proper  begins  at  Coshocton,  where  the  Tuscarawas  and  VVal- 
honding' rivers  unite,  and  it  flows  thence  past  the  towns  of  Dresden, 
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Zanesville^  McOonBelsville,  Beverly,  and  Lowell  to  its  janctioD  with  the 
Ohio  at  Marietta^  total  diBtanoe  of  108  miles.  Its  chief  tribataries 
are  Wills  Creek,  Wakatomaka  Greek,  Bymms  Greek,  Licking  Biver, 
Moxahala  Greek,  Salt  Greek,  Meigs  Greek,  and  Wolf  Greek.  The  area 
of  its  basin  is  7,780  square  miles. 

About  fifty  years  ago  the  State  of  Ohio  improved  the  navigation  of 
the  Muskingum  by  building  eleven  dams  and  twelve  locks,  thas  form- 
ing a  continuous  navigation  at  all  stages  fh>m  the  Ohio  Biver  at  Mar- 
ietta to  the  town  of  Dresden,  where  a  junction  was  made  with  the  Ohio 
Ganal,  which  runs  from  Portsmouth,  on  the  Ohio  Biver,  to  Lake  Brie 
at  Gleveland.  The  standard  size  of  the  locks  was  180  feet  in  length 
between  hollow  quoins  and  36  feet  in  widUi ;  but  unfortunately  lock 
No.  12,  at  Symms  Greek,  the  upper  one  of  the  series,  was  only  120  feet 
long  and  22  feet  wide,  and  was  thus  too  small  to  pass  the  steamboats 
that  navigated  the  river  below  Zanesville.  Besides  this  defect  in  size, 
the  lock  was  located  so  far  above  the  head  of  Pool  10,  that  boats  could 
not  Tvsch  it  in  low  water.  The  combination  of  these  two  causes  made 
the  lock  of  little  use,  and  when  the  dam  gave  way  the  State  failed  to 
repair  it,  and  practically  abandoned  the  river  above  Zanesville. 

Ever  since  the  Muskingum  Biver  passed  into  the  hands  of  the 
United  States  the  residents  along  this  part  of  the  river  have  urged 
the  restoration  of  slackwater  to  Dresden,  but  they  wish  a  new  lock, 
having  the  same  capacity  as  th^  other  locks  on  the  river,  and  located 
at  a  point  where  it  will  always  be  accessible  during  low  water. 

After  a  careful  survey  and  examination  of  the  river  below  the  old 
lock,  I  have  selected  a  new  site  at  Ellis,  where  the  Gincinnati  and 
Muskingum  Valley  Bailroad  crosses  the  river,  and  the  accompanying 
map  shows  the  locality  and  the  lift  of  the  proposed  lock.  The  references 
in  the  river  show  the  height  of  the  bed  above  mean  ocean  level,  and  it 
is  evident  from  the  profile  that  the  outlet  of  the  new  lock  will  have  a 
depth  of  5  feet  in  low  water.  The  crest  of  the  dam  has  been  placed 
at  such  a  height  as  to  give  5^  feet  on  the  lower  mit^-sill  of  the  low- 
est lock  of  the  Ohio  Canal  at  Dresden. 

The  probable  amount  of  commerce  to  be  developed  by  extending 
the  existing  slackwater  to  Dresden  can  not  be  predicted  with  accu- 
racy, as  the  conditions  of  transportation  have  greatly  changed  since 
the  upper  lock  and  dam  went  out  of  use, 'but  the  annexed  report  of 
Lieut.  Lansing  H.  Beach,  Gorps  of  Engineers,  shows  that  there  was  a 
large  business  on  this  section  of  the  river  in  1860,  the  latest  year  for 
which  statistics  are  now  attainable.  It  is  reasonable  to  suppose  that 
the  general  development  of  commerce  since  that  date  will  at  least 
restore  to  the  river  the  transportation  of  heavy  freights  that  it  had 
before ;  it  is  not  improbable  that  the  revised  commerce  will  even  ex- 
ceed its  former  magnitude. 

The  estimated  cost  of  a  new  lock  and  dam  at  the  site  selected  is 
$139,000. 

The  locality  is  worthy  of  improvement  "So  further  survey  is  nec- 
essary, as  all  the  facts  in  the  case  have  been  determined. 

Accompanying  this  report  is  that  of  Lieut.  L.  H.  Beach,  Gorps  of 
Engineers,  and  also  a  map  of  the  proposed  site  of  the  new  lock  and 
dam. 

Bespectfnlly  submitted. 

W.  E.  Mebrill, 
Lieut  CoU  of  Engineers. 

The  Ohief  of  ENanofiEBS,  U.  B.  A. 
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bvpobt  of  usutbkant  lahaino  h.  iisach,  cokp8  ov  snoinkbb8. 

United  States  Ekgixebr  Office, 

ZaneaviUe,  Ohio,  January  9, 1889. 

SiK :  I  hftve  to  BQbmit  the  following  report  upon  the  prelimiDary  examination  of  tJie 
Mnakingnm  Biver  from  Zanesville  to  Dresden,  directed  by  the  river  and  harbor  aet  of 
A.i^nstll,1888: 

Thia  portion  of  the  river,  14  miles  in  length,  was  the  part  of  the  Moskingam  first 
provided  with  slackwater  navigation.  The  dism  at  Symms'  Creek  was  located  some 
2  miles  above  the  point  reached  by  the  backwater  of  the  ZanesviUe  dam,  afterwards 
built  and  now  known  as  No.  H);  the  effect  of  this  location  was  to  interrupt  naviga- 
tion at  low  water,  and  as  the  lock  was  only  22  feet  by  120  feet,  while  all  locks  below 
it  were  planned  to  be  36  feet  by  180  feet,  boats  too  small  to  bo  f^ofitable  npon  the 
rest  of  the  river  had  to  be  employed  upon  this  portion,  and  even  they  were  stopped  in 
winter  by  ice  and  in  summer  by  sand-bars.  Under  these  unfavorable  conditions,  with 
tolls  as  high  as  on  other  parts  of  the  river,  traffic  by  steamers  did  not  long  survive 
the  building  of  the  Dresden  extension  of  the  Cincinnati  and  Muskingum  Valley  Rail- 
road in  1871.  The  State  of  Ohio  made  no  effort  to  place  this  portion  of  the  Muskin- 
gum on  an  equality  with  the  rest,  and  as  the  demands  upon  moneys  appropriated 
were  most  urgent  for  other  locks  and  dams  having  a  larger  business,  the  works  at 
Symms'  Creef  were  allowed  to  fall  into  the  state  of  ruin  m  which  they  now  (^re,  the 
dam  having  almost  entirely  disappeared  and  the  lock  being  unserviceable.  A  low 
bridge,  unprovided  with  draw,  bnilt  in  1878  by  the  city  of  ZanesviUe  at  Fifth  street, 
without  protest  from  the  State,  effectually  closed  the  upper  river  to  steam-boats,  and 
all  traffic  since  has  been  by  means  of  fiats  poled  by  hand. 

The  Ohio  Canal  is  connected  with  the  Muskingum  at  Dresden  by  a  canal  about  3 
miles  long  known  as  the  Dresden  Cut-off.  The  canal  and  cut-off,  as  well  as  the  Mus- 
kingum below  ZanesviUe,  are  in  navigable  condition,  which  makes  the  portion  be- 
tween ZanesviUe  and  Dresden  the  missing  link  of  a  water-way  from  Lake  £rie  to  the 
Ohio  River.  The  opening  of  the  rich  coal  fields  along  the  Muskingum  has  called  at- 
tention to  this  water-way  as  a  means  of  placing  coal  cheaply  on  the  markets  of  the 
lake  cities, "and  has  created  a  strong  desire  to  have  the  water-way  complete.  The 
lumber  trade  in  the  opposite  direction  is  estimated  to  be  of  hardly  less  amount  and 
value,  and,  in  addition  to  these  two  great  staples,  the  general  traffic,  it  is  believed, 
will  be  sufficient  to  more  than  repay  the  cost. 

To  effect  the  improvement  in  question  would  involve  the  bnildiufi^of  a  lock  and  dam 
about  9  miles  above  ZanesviUe  at  the  locality  shown  by  the  accompanying  map.  The 
lock  should  be  of  the  same  size  as  the  others  on  the  river,  so  that  a  fleet  of  barges  or 
coal  boats  could  be  taken  the  entire  length  of  the  river  by  one  steamer.  The  most 
favorable  site  for  the  lock  and  dam  is  just  below  the  Cincinnati  and  Muskingum 
Valley  Railroad  Bridge,  crossing  the  river  about  9  miles  above  ZanesviUe,  a  map  of 
which  locality  accompanies  this  report. 

The  estimated  cost  of  the  improvement  is  as  foUows: 

Lock : 185.000 

Dam 36,000 

Abutment 8,000 

Levee  behind  abutment 8,500 

Lock-keeper's  house ^» '. 1,500 

Total 139,000 

The  ccmmeroial  statistics  of  this  part  of  the  river  are  not  easily  procurable  for  the 

J  ears  immediately  preceding  the  abandonment  of  its  navigation;  for  in  1861  the 
[uskinffum  Improvement  was  leased  to  a  company  whose  books  are  not  accessible, 
and  nnder  their  charge  the  works  deteriorated  to  such  an  extent  that  during  the  lat- 
ter part  of  the  time  covered  by  their  lease  and  after  its  expiration  navigation  of  this 
section  of  river  was  attended  with  so  many  difficulties  and  was  so  frequently  int-er- 
mpted  that  business  was  forced  into  other  channels.  The  amount  of  local  carrying 
done  during  the  four  years  preceding  the  time  when  the  lessees  took  the  river  is  partly 
given  below : 


Barrels  merduuidiM nvtmber. 

lee pounds. 

Inm • do... 

Ore,  iron do  .. 

Lnmber feet. 

Harble pounds. 

MiacelUneoTis do... 


1860. 


2,603 


487,754 

2,037,S50 

1,079,443 

56,920 

7,851,749 


1850. 


7.183 
1,102,500 

661.470 
2,400,190 
1,270,807 

lla,637 
4,808,703 


1858. 


11,662 


48,154 

751,860 

751,217 

894,176 

6, 104, 125 


1857. 


10,681 


810.820 
116.245 
361.913 
477, 018 
2,248,205 
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These  figmee  repreaeiit  merely  the  Amoont  of  biufaieeB  opon  which  the  eoUector  at 
Dresden  levied  toils,  and  as  thioogh  d^pmentsor  those  whose  toll  was  paid  at  2Sanes- 
▼ille  would  Dot  be  Reported  by  him,  it  is  evident  that  the  amonnts  above  given  can 
be  fairly  considered  as  representing  less  than  half  the  actual  commerce  passing  over 
this  part  of  the  river. 

Owinff  to  the  development  which  has  taken  plaoe  of  late  years  in  the  coal,  day, 
and  sand  interests  of  this  section,  it  is  believed  that  the  business  done  over  this  ^part  of 
the  river  would  be  many  times  what  it  was  before,  and  of  a  magnitude  snlBcient  to 
make  the  improvement  a  matter  of  great  importance. 
Very  respectfully, 

LAmiRO  H.  Beach, 

Fint  Limit.  ofBntfimmn. 

Liient.  Col.  W.  £.  Msrrill, 

Corpt  of  Bngimmn, 


APPENDIX  £  £. 


IMPBOy£M£Kl>OF  THE  FALLS  OF  THE  OHIO  AND  OPERATING  AND  CABE 
OF  THE  LOUISVILLE  AND  PORTLAND  CANAL— IMPROVEMENT  OF  WA- 
BASH EIVEB,  INDIANA  AND  ILLINOIS,  AND  OF  WHITE  BTVEB,  IN- 
DIANA. 


BEPOBT  OF  MAJOR  AMOS  aTlCKNET,  COUPS  OF  ENOmEBRS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOYEMBNTS. 


1.  Falls  of  the  Ohio,  Louisville,  Ken- 

taoky. 

2.  Indiana  Chute.  Falla  of  the  Ohio  Biver. 

3.  Operating  and  care  of  the  Lonisrille 

and  Portland  Canal. 


4.  Wabash  Biver,  Indiana  and  Illinois. 

5.  White  Biver,  Indiana. 


United  States  Engineeb  Office, 

LouisvUle,  Ky.^  July  9, 1889. 

General  :  I  have  the  honor  totraDsmit  herewith  the  annaal  reports 

on  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1889. 
•  •••••• 

Very  reBpectfnlly,  your  obedient  servant, 

Amos  Sticknby, 
Majw  of  Engineers. 
The  Ohibf  of  ENaiNSBBS,  U.  S.  A. 


BE  I. 


IMPBOVEMENT  OF  THE  FALLS  OF  THE  OHIO  BIVEB  AT  LOUISVILLE, 

KENTUCKY. 

This  work  is  carried  on  under  two  divisions — the  enlargement  of  the 
upper  portion  of  the  Louisville  and  Portland  Canal  and  the  enlarging 
of  canal  badn. 

ENLABaBMBNT  OF  THE  X7PPEB  POBTION  OF  LOUISVILLE  AND  POBT- 

LANB  CANAL. 

This  work  was  prosecuted  during  the  :^ear  under  three  contracts,  but 
the  progress  has  been  so  slow  that  a  change  of  method  has  been  deter- 
mined upon.    The  stage  of  the  river  has  been  unfavorable  for  the  work, 
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and  the  inadeqaate  preparation  of  the  contractors  for  working  at  any 
bnt  the  lowest  stages  has  resulted  in  the  loss  of  almost  the  whole  season, 
especially  in  the  excavation. 

The  contracts  of  Gleason  &  Gosnell  and  of  John  MoUoy  for  exca- 
vating having  expired  after  two  long  extensions  of  time,  further  exten- 
sion was  refused,  and  authority  obtained  to  purchase  the  necessary 
plant  and  finish  the  work  by  hired  labor.  A  plant  has  been  prepared 
and  active  operations  will  be  commenced  as  soon  as  the  river  falls  suf- 
ficiently. Provisions  will  be  made  for  continuing  operations  at  a  con- 
siderably higher  stage  of  the  river,  and  it  is  hoped  that  a  vigorous 
prosecution  of  the  work  will  result  in  the  completion  of  a  large  part,  if 
not  the  whole,  of  that  which  was  under  contract  About  90^000  cubic 
yards  of  rock  are  to  be  removed.  Arrangements  have  been  made  with 
Mr.  J.  B.  Speed  to  haul  the  rock  after  it  is  loaded  on  cars.  He  has 
provided  two  locomotives,  trestle  over  dumping-ground,  and  track  to 
the  dumping-ground,  all  of  which  will  be  ready  by  the  time  that  active 
operations  can  commence. 

The  time  for  completion  of  contract  for  building  the  new  canal  wall 
was  extended  from  December  31, 1887,  to  October  31, 1888,  and  to  Oc- 
tober 31, 1889,  as  it  was  deemed  probable  that  the  contractors  would 
finish  the  work. 

It  is  probable  that  work  will  be  commenced  during  the  year  upon  that 

portion  of  the  canal  wall  not  embraced  in  the  existing  eontraet,  and 

also,  if  practicHable,  upon  the  excavation  on  the  south  side  of  the  canal. 

A  modification  of  the  project  for  the  enlargement  at  the  head  of  th^ 
canal  has  been  submitted^  and  the  subject  referred  to  a  Board  of  Engi- 
neer Officers  in  connection  with  the  project  for  improving  the  ludiana 
Chute. 

ENLABGING  CANAL  BASIN. 

This  work,  under  the  contract  of  Gleason  &  Oosnell,  has  dragged 
along,  but  little  progress  being  made.  Tbe  extended  time  for  comple- 
tion having  expired  December  1, 1888,  authority  was  obtained  to  pur- 
chase the  necessary  plant  and  finish  the  work  by  hired  labor.  The 
plant  has  been  prepared,  is  now  about  all.  in  place,  and  active  opera- 
tions will  commence  as  soon  as  t^e  river  falls  sufficiently  to  permit  the 
pumping  of  the  pit.    It  is  believed  that  it  will  be  finished  this  season. 

The  reports  of  Assistant  Engineers  G.  W.  Shaw  and  R.  B.  Jones 
upon  different  parts  of  the  work  are  appended. 

The  commercial  statistics  will  be  found  with  the  report  upon  the 
Louisville  and  Portland  Canal,  of  which  these  improvements  will  form 
a  part. 

Jfonegf  statement. 

Julyl,  1888,  amonnt  available 418,447.05 

Add  amoont  covered  by  contracts  J aly  1|  1888 149,048.41 

Amount  appropriated  by  act  of  Angnet  it,  1888 160,000,00 

306,495.46 
July  1.  1889,  amoant  expended  dntiDg  fiscal  year  exolasive  of 

liabilities  outstanding  July  1,1888 ■. 138,235. 66 

July  1,  1889,  outstanding  liabilities 17,eOS.S5 

July  1,  1889,  amount  covered  by  ezistins  contracts 11, 194.42 

§7,iaS.73 

July  1, 1889,  balance  available 241,458.73 

(Amount  (estimated)  required  for  completion  of  existing  prolect 855, 363. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  300, 000. 00 
Submitted  la  compliance  with  reqairements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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ssport  of  mr.  oranyiixs  w.  shaw,  abrz8takt  kvoinbbb. 

United  States  Emoutebr  Office, 

LouuffiUe,  Ky.y  Jvme  30, 1889. 

Maj'or  :  I  have  the  Iioiior  to  eabmit  the  following  report  of  operations  on  that  por- 
tioa  <»f  improviiiff  Falls  of  the  Ohio  Birer  as  Louisville,  Ky.,  whioh  is  inclnded  in  the 
enlargement  Of  the  LooisTille  and  Portland  Canal: 

The  present  project  is  the  enlargement  of  the  LooisYille  and  Portland  Canal  from 
a  point  aboot  400  feet  below  the  railroad  bridge  to  its  head,  which  is  being  executed 
in  aoeordance  with  the  plans  recommended  by  Lieut.  Col.  William  £.  Merrill,  Corna 
of  Engineers,  in  hm  annual  report  for  18831,  with  some  modifications  suggested  in  sni)- 
sequent  renorts. 

The  work  embraces  the  excavation  and  removal  of  earth,  loose  and  solid  rock ;  the 
removal  of  the  old  river  wall,  and  the  building  of  a  new  canal  wall  along  the  north 
line  of  the  proposed  enlargement  from  a  point  about  opposite  Tenth  street  west ;  the 
removal  of  the  nreeent  canal  wall  and  guiding-dike,  and  of  that  portion  of  the  croes- 
dam  south  of  the  middle  chute ;  the  construction  of  a  dam  on  the  west  and  north 
limits  of  the  enlargement  above  Tenth  street,  and  the  construction  of  a  wall  and  stone 
slope  revetment  on  the  south  side  of  the  canal,  from  the  upper  guard-gates  to  the 
elevator  basin,  near  the  railroad  bridge.  • 

The  work  has  heretofore  been  carried  on  under  four  contracts,  as  follows : 

With  George  W.  Lewis,  for  excavation  and  removal  of  old  river  wall  on  the  lower 
section ;  with  John  Molloy,  for  excavation  and  removal  of  old  river  wall  on  the  middle 
section;  with  Glea80i^&.  Goanell,  for  solid  rock  excavation  on  the  upper  section,  and 
wiih  the  fiaism  Stone  9nd  Lime  Company,  for  constructing  part  of  the  new  canal  wall. 

The  contract  with  George  W.  Lewis  was  executed  July  1,  1885,  and  the  work  com- 
pleted November  24,  1886. 

The  contract  with  John  Molloy  was  executed  on  the  same  date,  the  work  to  be 
completed  by  December  31, 1886. 

Two  aopplemeBtal  contracts  were  subsequently  made,  extending  the  time  for  com- 
pleting the  work  to  December  31,  1887,  and  December  31, 188^,  respectively.  The 
work  not  having  been  completed  at  the  expiration  of  the  latter  date,  the  officer  in 
ohaige  was  authorized  to  purchase  a  plant  and  finish  it  by  hired  labor. 

The  contract  with  Gleason  &  Gosnell  waa  executed  August  4, 1865,  with  the  pro- 
vision that  the  work  was  to  be  completed  by  December  31, 1886.  Two  extensions  of 
time  for  completion  were  subsequently  made,  the  last  one  terminating  December  31, 
1888.  The  work  not  having  been  completed  at  the  expiration  of  the  latter  date,  the 
offieer  in  charge  was  authorized  to  purchase  a  plant  and  to  finish  it  by  hired  labor. 

The  contract  with  the  Salem  Stone  and  Lime  Company  for  the  construction  of  part 
of  the  new  canal  wall  was  executed  January  15, 1887.  The  time  for  completing  the 
work  was  first  extended  to  October  31,  1888,  and  afterward  to  October  31, 1889.  The 
work  under  this  contract  will  probably  be  completed  in  August,  1889. 

The  work  under  theae  contracts  during  the  fiscal  year  18^  was  as  follows : 

On  the  middle  section,  John  Molloy  contractor,  work  was  begun  June  26  and  sus- 
pended July  13 ;  resumed  July  23  ana  suspended  August  22 ;  resumed  October  1  and 
suspended  October  22.    The  contract  expired  DecemMr  31,  1888. 

Qik  the  upper  section,  Gleason  &,  Gosnell  contractors,  work  was  begun  June  26 
and  suspended  July  11 ;  resumed  July  30  and  suspended  August  22.  The  contract 
expired  December  31,  1888. 

On  the  new  canal  wall,  the  Salem  Stone  and  Lime  Company  contractors,  work 
was  begun  August  1  and  suspended  Octobe  24, 188^.  During  the  high  stage  of  the 
river  the  contractors  were  engaged  in  putting  in  dowels  in  ^e  coping  course,  from 
October  24  to  December  1, 18^.  Woi^  was  resumed  April  22  and  discontinued  on 
account  of  high  water  on  June  7,  1889. 

The  following  tables  show  the  original  estimates,  the  amount  of  work  completed, 
and  the  amount  done  during  the  fiscal  year  ending  June  30,  1889,  under  the  above 
contracts : 

OH^iiial  mfpr^tBitmaie  esiifMU  of  viaieriaU  to  ht  excavated  and  removed,  and  amount  of 

masonry  in  new  canal  wall. 


Bsrih  exctvation 

Solid-rook  eioavation. 
liOose-rook  excavaUoB 

Dry  wall  remorod 

Kew  cansl  wbH 


Salem  Stone 
and  Lime 
Company. 


OubiepurdM. 


S,000 


Upper  sec- 

tiod<01eaMiii 

A,  Goanell). 


(hMetfOrdt, 


110,000 


Middle  sec- 

tion  (John 

Molloy). 


OiMeyardM. 

Oi,461 

48,4i0 

1,600 

4,152 


Lower  aec- 

Hon  (George 

W.  tewia). 


OuMeyardt. 

10a,8M 

87,403 

600 

5^413 
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In  preparing  the  foandation  of  the  new  canal  wall  it  waB  foand  necessary  on  ac- 
count of  loose  ledges  to  go  deeper  than  was  estimated,  which  will  increase  the  quan- 
tity of  masonry  to  ahont  10,^  cnhic  yards.  A  detail  survey  of  the  area  covered  hy 
the  late  contract  of  Gleason  &,  Gosnell  increases  the  approximate  quantity  of  rock  ex- 
cavation to  116,000  cabio  yards. 

The  following  quantities  of  excavation  had  been  removed  from  the  upper,  middle, 
and  lower  sections,  and  of  masonry  laid  in  the  new  canal  wall  on  June  30,  VS&d : 


Ifaterisls: 


BsTih  ezoavation 

Solid-rock  exeavatioii — 
Loose-rook  excavation . . . 

Dry  wall  romoved 

Kasonry,  new  canal  wall 


Salem  Stone 
and  Lime 
Company. 


OubUyarda. 


8,926.7 


FFperMo- 

lion  <Gleaaon 

AGocneU). 


Cubic  yardM. 
'  "35,435.22 


tion  <<John 
MoUoy). 


OuMcyorcb. 

75,584.68 

88,126u23 

4,868.65 

11,888.89 


Lower  aec- 

tUm  (G^eonro 

W.LewliT. 


OubieyardM. 

86, 64a  13 

83,897.16 

8,818.21 

9,922.50 


The*  following  shows  the  amount  of  materials  excavated  and  removed,  and  the 
amount  of  masonry  laid  in  the  new  canal  wall  during  the  fiscal  year  ending  June  30, 
18H9: 


HaterialB. 


Eairth  excavation 

Solid-rock  excavation . . . 

Dry  wall  removed 

Masonry,  new  canal  wall 
Loo8e>rook  occavaticHi . . 


Upper  sec- 
tion (Gleaaon 
Si  Gosnell). 


Oubieyardt. 


Middle  aeo* 

lion  (John 

Molloy). 


0uHeyar4$. 
8,iiMLl8 
2,491.46 


New  canal  wan, 

(Salem  Stone 

and  Lime  Com* 

pany). 


OuKcyordf. 


8,944.68 


The  high  water  in  September.  18^8,  caused  a  break  about  146  feet  long  in  thegnid- 
in^-dike  on  the  north  side  of  the  canal  east  of  the  cross-dam.  This  bre^  was  re- 
paired in  October  at  a  cost  of  $:548.90  for  material  and  labor. 

In  the  latter  part  of  October  a  survey  was  made,  and  cross-sections  taken  on  tho 
south  slox>e  of  the  canal  between  the  old  guard-look  near  Tenth  street  and  Byrne 
&  Speed's  basin,  near  Thirteenth  street,  for  the  purpose  of  estimating  the  cost  of  a 
wall  and  slope  revetment  between  those  points. 

Under  the  authority  to  purchase  plant  and  perform  the  balance  of  the  work  to  be 
done  on  the  enlargement  of  the  upper  end  of  the  Louisville  and  Portland  Canal  by 
hired  labor,  there  have  been  purchased  4  steel  boilers  and  fixtures  for  operating 
steam-drills;  1  steel  boiler,  engine,  centrifugal  pump,  and  fixtures  for  pumping 
out  excavated  area;  13  steam-dnils,  90  dump-cars  and  couplings,  2,000  cross-ties,  and 
34  tons  of  steel  rails.  An  agreement  has  been  made  with  J.  B.  Speed  for  the  trans- 
portation of  the  excavated  material  after  it  is  loaded  in  cars. 

On  May  17,  1889,  a  temporary  crib  and  platform  was  begun,  on  which  it  is  intended 
to  place  the  pump,  engine,  and  boiler.  A  small  force  ot  men  was  also  employed  in 
removing  part  of  the  apron  on  the  north  side  of  the  guiding-dike,  for  tho  purpose  of 
putting  m  a  structure  to  prevent  leakage  from  the  canal.  The  crib  for  the  pump, 
engine,  and  boiler  is  completed.  The  work  north  of  the  guiding-dike  was  suspended 
May  24  on  account  of  a  rise  in  the  river. 

Very  respectfully,  your  obedient  servant, 

Graitvills  W.  Shaw, 

li^j.  Amos  Sticknst,  Auistant  Enffinenr, 

CorpB  of  Engineers,  U.  8.  A, 


BEPORT  OF  MR.  R.  R.  JONB8,  A88I8TAKT  ENOINSBR. 

Uuietaie,  Ky.,  June  30, 1889. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  improving 
falls  of  Ohio  River  at  Louisville,  Ey.,  enlarging  canal  basin  at  head  of  locks,  for 
the  fiscal  year  ending  June  30,  1889 : 

This  work  is  folly  described  in  Appendix  D  D  of  the  Annual  Report  of  tho  Chief  of 
Engineers  for  1887,  pages  1838, 1639,  its  object  being  to  attain  a  clear  width  of  215 
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feet,  extendlse  from  the  new  locks  to  the  basin  above,  coyering  a  distance  of  800  feet 
of  the  canal,  the  present  width  of  which  is  but  90  feet. 
The  contractors,  Messrs.  Gleason  &.  Goenell, , under  contract  dated  January  13, 

1887,  and  extensions  thereto,  have,  for  ihe  fiscal  year  ending  June  30, 1889,  excavated 
material  as  follows : 

Excavation  earth cubic  yards..  7,682 

The  total  quantity  of  material  excavated  under  the  above  contract  up  to  the  close 
of  the  fiscal  year  ending  June  30,  18d9,  is  as  follows : 

Excavation  earth cubic  yards..  116,477 

Excavation  rock do 3,575 

No  material  was  excavated  after  October  22,  1888.    The  earth  excavated  was  used 
to  raise  the  grounds  about  the  locks. 
The  extended  time  for  the  completion  of  this  contract  having  expired  December  1, 

1888,  it  was  determined  to  grant  no  farther  extension.  The  wi<rk  of  excavation  will 
be  continued,  but  directly  by  the  United  States  Government  by  d«iy's  labor.  The  nec- 
essary plant  has  been  procured,  placed  in  position,  and  will  be  ready  to  operate  when- 
ever the  stage  of  water  in  the  river  permits  of  the  pumping  out  of  the  pit.  Plant 
consists  of  1  40  borse-powor  steam-boiler,  1  Blake  steam-pump  (10  inch  discharge),  2 
Rand  steam-drills,  2  Duplex  hoistine -engines  (with  boilers  for  operatiDgthoinclmes), 
12  dump-cars  for  removal  of  material  from  the  pit.  In  connection  with  the  above  will 
be  used  about  3,800  feet  of  tracks,  with  the  necessary  frogs,  switches,  and  turnouts. 

The  hoisting-engines  are  of  the  Lidgerwood  pattern,  doplex,  with  steam-cylinders 
7  by  10  inches,  mounted  on  cast-iron  frame,  with  tubular  boiler  3  feet  3  inches  in 
diameter,  shell  7  feet  long,  and  containing  60  tubes  If  inches  diameter  and  4  feet  8 
inches  long,  winding  drums  16  inches  diameter  geared  from  driving-shaft.  The  en- 
gines are  placed  on  a  strongly  framed  oak  trestle,  high  enough  to  allow  the  cars  to  pass 
directly  underneath,  as  they  are  raised  from,  or  lowered  to,  the  pit  over  the  tracks 
of  the  incline. 

IMPROVING  FALLS  OF  THB  OHIO  BIVBB. 

Bepaira  ioflaUhoaU  and  small  hoaU.—^The  covered  barge  used  in  connection  with 
movable  dam  has  had  new  roof  placed  on  house  and  has  l»een  repainted. 

Office  hoat.^A  new  hull  was  built  and  the  office  removed  from  old  hull  and  placed 
thereon. 

One  flat-boat  was  placed  in  dry-dock  and  extensive  repairs  made.  Owing  to  a  rise 
in  the  river  the  dock  was  flooded  June  3.  Work  was  resumed  June  14,  but  the  dock 
was  flooded  the  second  time  by  a  sudden  rise  in  the  river  June  17,  and  work  stopped. 
A  few  days  would  suffice  to  put  this  boat  in  condition  to  remove  from  the  dock. 

Small  hoata. — ^Three  of  the  small  boats  have  been  thoroughly  overhauled  and  re- 
painted, and  some  work  done  on  another. 

Very  respectfully,  your  obedient  servant, 

R.  R.  JoNKS, 
A$9i9Umi  Engineer, 

Maj.  Amos  Stickket, 

CorpB  of  Engineers,  U.  8.  A. 


£  £  2. 

IMPROVEMENT  OP  THE  INDIANA  CHUTE,' FALLS   OP  THE  OHIO  RIVER. 

It  has  been  impracticable  to  do  any  work  on  this  improvement  during 
the  past  year  on  accoant  of  the  stage  of  the  river.  GDhe  location  of  the 
work  is  in  the  fnain  channel  on  that  part  of  the  falls  where  the  current 
is  the  swiftest,  and  it  is  only  at  a  low  stage  that  any  work  can  be  done. 

A  project  for  making  this  channel  available  at  a  lower  stage  has  been 
submitted,  and  a  Board  of  officers  of  the  Corps  of  Engineers  was  as- 
sembled to  consider  it.  The  project,  if  successfully  carried  out,  would 
permit  of  the  passage  of  nearly,  if  not  quite,  all  of  the  coal-fleets  which 
now  pass  this  point  through  the  canal,  and  would  relieve  the  Louisville 
and  Portland  Canal  to  such  an  extent  that  its  capacity  would  suffice  for 
all  purposes  for  many  years  to  come. 
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> 

The  Board  had  one  meetiDg  and  then  a^joomed  antil  certain  lufor* 
matiou  conld  be  obtained  eoneernin^  the  flow  of  water  at  Ibe  8-feet 
fitage,  which  is  the  stage  tbat  governs  many  of  the  p<iint8  in  the  con- 
struction of  the  pro[)08ed  works. 

As  this  stage  does  not  occur  with  great  frequency  and  usnally  laets 
but  a  day  or  part  of  a  day,  there  have  been  difficulties  in  obtaining  the 
information  desired.  The  river  has  betfn  ganged  to  ascertain  the  dis* 
charge  at  this  stage ;  observations  have  been  made  at  the  cross-dam  to 
determine  the  division  of  the  tiow  at  tbat  point ;  the  changing  elevation 
of  the  surface  at  all  points  under  the  railroad  bridge  measured ;  and 
numerous  observations  made  to  determine  tbe  very  irregular  surface 
slopes.  Sufficient  information  has  now  been  obtained  to  permit  of  an- 
other meeting  of  the  board  for  a  final  discussion  of  the  sobject. 

Tbe  importance  of  the  proposed  improvement  may  be  estimated  by 
the  fact  that  56,261,129  bushels  of  coal  passed  through  the  canal  daring 
the  year  just  closed. 

In  September  about  60  feet  of  the  cross-dam,  just  nc»th  of  the  guiding 
dike,  was  carried  away.  Two  attempts  were  made  to  close  the  gap, 
but  were  unsuccessful,  on  account  of  the  rising  of  the  river.  The  gap 
will  be  closed  as  soon  as  possible. 

The  report  of  Assistant  Engineer  G.  W.  Shaw  and  commercial  statis- 
tics are  appended. 

Money  statemeKL 

July  1, 1888,  amount  arailable $9,412.44 

AmonDt  appropriatedby  act  of  August  11,  1868 15,000.00 

24, 412. 44 

Jnly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 94.'^*74 

July  1,  1889,  outstanding  liabilities 10.60 

466.24 

July  1,1889,  balance  araUable , 23,946.20 

f  Amount  (estimated)  required  for  completion  of  existing  proiect 115, 000. 00 

I  Amoun  t  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1891  100, 000. 00 
1  Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


RKPORT  OF  int.  ORANVILLB  W.  8HAW,  ASSISTANT  ENGDnUSR. 

UKrrsi)  States  Enoinber  Office, 

Louisville,  Ky.,  June  30,  1889. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  Falls  of 
Ohio  Biver,  Indiana  Chute,  for  the  fiscal  year  ending  June  30,  IftSO : 

The  present  project  has  for  its  object  the  removal  of  projecting  rocks  and  reefs  in 
the  Indiana  Chute,  between  the  cross-dam  and  railroad  bridge,  so  as  to  secure  an  un- 
obstructed channel  400  feet  wide  on  that  part  of  the  falls. 

Previous  to  1887  the  work  was  mainly  directed  to  the  removal  of  reefs  and  adjacent 
projecting  points  on  the  north  side  of  the  chute.  During  the  very  favorable  season 
of  1887  the  entire  left-hand  reef  on  the  south  side  of  the  chute  and  a  number  of  pro- 
jecting points  in  the  main  channel  were  located  and  removed.  The  work  remaining 
to  be  done  consists  in  the  removal  of  the  solid  ledges  on  either  side  of  the  ohann^ 
within  the  limit  of  proposed  improvement  and  in  raising  the  guiding  dike  on  the 
north  side  of  the  chute. 

The  high  stage  of  river  during  the  summer  and  fall  of  1888  prevented  any  work 
being  done  on  this  improvement. 

The  effect  of  the  work  already  done  on  the  commerce  of  the  river  has  been  to  pro- 
duce a  safe  and  straight  channel  250  feet  wide  for  the  passage  of  vessels  and  tows, 
and  to  materially  decrease  the  danger  of  navigating  this  part  of  tiie  &Us, 
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In  Beoember,  1888,  the  river  was  gauged  at  a  point  near  the  pnniping-honse  of  the 
Louisville  Water  Company,  for  the  pnrpoee  of  ascertaining  the  dischu'ge  at  a  stoge 
of  8  feet  on  the  npper  canal  gauge. 

In  October,  1888,  an  accumulation  of  heavy  drift  formed  above  the  cross-dam,  at 
the  abutment  on  the  south  side  of  the  middle  chute  and  at  a  point  about  half  way. 
between  the  middle  chute  and  ffuidinia;  dike  A  force  of  men  was  employed  to  remove 
this  drift,  as  its  weight  was  enaangenn^  the  dam. 

In  the  latter  part  of  September,  1888,  it  was  found  that  about  60  feet  of  the  cross- 
dam,  Just  north  of  the  canal,  had  been  carried  away.  In  October  a  crib  around  the 
opening  was  begun  but  work  was  discontinued  on  account  of  a  rise  in  the  river.  On 
May  27, 1889,  another  attempt  was  made  to  close  the  gap,  but  a  sudden  rise  in  the  river 
closed  the  work  on  May  30. 

The  falls  and  canal  gauges  have  been  read  and  recorded,  and  a  new  bench  estab- 
lished near  the  pumping-honse  of  the  New  Albany  Water-works,  with  a  view  to  plac- 
ing a  permanent  gauffc  at  that  point. 

The  amount  ezpenaed  on  this  work  during  the  fiscal  year  ending  June  30, 1888, 
was  $467.24. 

Very  respectfully,  your  obedient  servant, 

Granyilub  W.  Shaw, 

AsHsiant  Engineer, 

Mi^or  Amos  SrriCKNxr, 

Corp$  of  Engineers,  U,  8.  A, 


Statement  of  veeeeiU  paeeed  over  ihe  falls  of  the  Ohio  Eiver  during  the  fiscal  year  ending 

June  30, 1889. 

DSSCSNDIKG  YBSSBLS. 


Month. 


1888. 

July 

Angiuit 

September.... 

Octnber 

November 

Deeember 

1888. 
jimmiry  ...... 

Febroary 

March 

April 

May 

Jone 

Total.... 


PMsenger 
boats. 


Jfo. 
25 
18 
83 
S8 
09 
29 

W 
43 
67 
88 
24 
47 


466 


Tont. 
10,671 
7,927 
18,648 
12,681 
37,982 
12,088 

28»817 
21,450 
29,117 
21,188 
12,115 
19,149 


228,627 


Tow-boato. 


No. 
5 
2 
1 
9 
7 
1 

4 

20 

6 

2 


14 


71 


Tom. 
898 
879 
107 

8;  240 
956 
107 

456 

4,7£3 

692 

260 


2,780 


14,628 


Square 
barges. 


Jfo. 
17 
10 

6 
52 
24 

9 

17 
70 
41 
18 
13 
68 

Hi 


Tont. 
5,016 
3,648 
782 

83.296 
4,604 
1,296 

?,448 

89,378 

13,392 

2,602 

1,872 

22,858 


131,126 


Model 
barges. 


No. 
2 


11 


Tont. 
1,600 


7,290 


8,800 


Total 


No. 
49 
30 
89 
89 

100 
89 

77 

143 

104 

68 

87 

129 


888 


Tont. 

18,185 

11,954 

16,887 

49, 217 

43,542 

18,491 

31,281 
73,781 
43,201 
84,884 
13,987 
44,781 


883,081 


Days 

uaviira- 

ble: 


11 
11 
36 
16 
30 
19 

81 
23 
29 
26 
16 
30 


266 


ASCEimiNa  YBSSBLS. 


1888. 

July 

5 

8 

7 

2 

13 

7 

888 

3,012 

763 

221 
2,378 
1,605 

6 
10 
16 

7 

50 
14 

898 
8,780 
4,384 

8,297 

20,863 

5,128 

2 

October 

8 

7 

5 

19 

8 

86 

768 
8,021 

8,076 

10,718 

1,699 

2 

IioveflDlier.  •.....•.•....• 

2 

600 

A 

1889. 

6 

Vebnuffv  ............... 

18 

4 

7,273 
1,824 

fi 

J11110 ,^-,,,,-, . 

5 

Total 

19,277 

42 

8,877 

24 

9.696 

102 

87,860 

28 

1920     BEPOBT   OF  THE   CHIEF   OF   EKOINEEBS,  U.  8.  ARMY. 

8i4iteme»t  of  oammeroepa$9ed  over  ikefollB  of  the  OHo  River  dnriiig  the  fiaoal  year  emdmg 

June  30,  18(i9. 


Articles. 


Coal bushels. 

OoHiMidwheftfc do... 

Sail    barrds. 

WhUky do... 

Oil do... 

Molasses do... 

Jf'louT do... 

Sagsr do... 


Amooitt. 


$2,788,000 
S.840 
8,500 
3,618 
6,958 
2.484 
2,454 
3,008 


'  Tobaeoo  hogsheads. 

I  Cotton bales. 

Hay tons. 

.  IioQore ...do... 

;  Lumber feet. 

Misoellaoeoas  tons. 

iSteelraiU  do... 

Passenjzers nomber. 


2,078 
201 
488 

120,000 

11,000 

8400 

0,247 


Coihparaiioe  statement  of  commeroe  pawed  over  tkefalU  of  the  Ohio. 


FisGal  years. 


]880.'81 
J881-'82 
1883-'83 
]t-8a-'84 
]881-'85 
]885-'8i) 
l88C-'87 
18tr7-'88 
1888-'80 


Openrirer. 


Deaoendfaig 


So. 
1,230 
1,703 
1,KM 
1,381 

708 
1,290 
1,793 
1,614 

893 


907,036 
637,900 
888,210 
432,876 
221,096 
408^019 
901,974 
883,287 
383,081 


Asoeadisg 


Xo. 
603 
750 
179 
801 
96 
373 
087 
381 
102 


Timt. 

140,300 

220,985 

61,802 

06,767 

24.820 

102,536 

290,507 

137,230 

37.860 


E  E  3. 

OPERATING  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL. 

The  canal  was  open  for  the  passage  of  commerce  daring  the  year, 
with  the  exception  of  forty-six  days.  It  was  closed  forty-two  days  on 
accoant  of  high  water,  and  foar  days  on  account  of  the  sinking  of  a 
loaded  coal-boat  in  the  lower  lock,  which  had  to  be  dredged  oat  Two 
coal-boats  were  sank  by  striking  the  canal  walls.  No  other  accidents 
or  delays  of  consequence  have  occurred. 

It  having  become  desirable  to  change  the  organization  of  the  force 
employed  upon  the  canal,  a  plan  for  reorganization  was  submitted  April 
10, 1889.  With  some  modifications  the  plan  was  approved  by  the  Chief 
of  Engineers  and  Secretary  of  War,  and  has  been  carried  into  effect. 

The  change  abolished  the  positions  of  superintendent,  assistant 
superintendent,  clerk,  and  traffic  manager.  The  operating  of  the  canal 
for  the  passage  of  commerce  is  separated  from  aU  other  work,  and  is 
under  the  supervision  of  a  master  lock  manager  and  a  deputy  lock 
manager.  Most  of  the  clerical  work  is  done  in  the  office  of  the  officer 
in  charge,  and  all  other  work  is  placed  under  the  supervision  of  an 
assistant  engineer. 

BEYETMENT  OF  SLOPES  AT  THE  LOOKS. 


This  work,  under  the  contract  with  P.  H.  Sweeney,  has  progressed 
very  slowly,  and  it  was  found  necessary  to  extend  the  time  to  July  30, 
1889.    The  slopes  were  prepared  for  the  revetment  by  hired  labor,  and 
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of  the  4,000  square  yards  of  revetment  contracted  for  3,139  square  yards 
have  been  laid,  leaving  861  sqaare  yards  yet  to  be  laid. 

It  is  desirable  to  carry  the  revetment  around  the  point  at  the  end 
of  the  river  bank,  lower  entrance  ^f  the  locks,  &s  this  bank  was  left 
in  an  unfinished  and  ragged  condition,  and  exposed  the  lower  engine- 
house  to  injury  from  drift  during  high  water.  The  bank  has  been 
built  out  and  should  be  revetted,  both  for  protection  and  to  give  a 
proper  finish. 

KXOAYATION    OF    CHANNEL    AT    LOWER    ENTRANCE    OF    CANAL    AND 

DRESSING  CANAL  WALL. 

A  drilling-scow  has  been  built  for  this  work.  It  is  fitted  with  a  boiler, 
pump,  and  two  5-inch  Ingersoll  steam-drills,  mounted  on  movable  trucks, 
and  aM  of  the  necessary  appliances. 

No  work  of  excavation  has  as  yet  been  done,  as  the  water  in  the 
river  and  canal  has  been  too  high  to  work  economically.  It  is  expected 
that  the  work  will  commence  during  the  coming  month. 

The  amount  to  be  excavated  Jn  the  channel  below  the  locks  is  2,400 
cubic  yards.  The  original  estimate  of  cost  was  $19,200.  The  drilling- 
scow  has  cost  about  $3,700,  leaving  $15,500  to  be  provided  in  the  allot- 
ment for  the  coming  year.- 

DRBDGINO. 

During  the  year  two  dredges  with  steamboat  tender  have  been  more 
or  less  employed  in  removing  the  mud  deposited  in  the  canal  and  at 
the  entrances.  Eighty-two  thousand  cubic  yards  were  removed,  and 
there  have  been  no  detentions  on  this  account. 

DRT-DOCK. 

• 

The  dry-dock  is  in  good  condition,  and  has  been  used  for  the  repair 
of  the  vessels  employed  on  the  canal,  and  by  outside  parties,  when  not 
needed  for  Government  work ;  twelve  boats,  besides  Government  vessels, 
having  been  repaired  there,  occupying  the  dock  for  sixty-two  days. 

Two  of  the  bridges  over  the  canal  have  been  refloored. 

The  sliops  and  other  buildings,  boats,  and  scows  have  received  more 
or  less  repairs. 

The  middle  gates  of  the  new  locks  have  needed  considerable  repair, 
and  have  shown  such  signs  of  decay  that  it  is  deemed  necessary  to 
build  new  ones  this  year.  The  guard  gates  of  both  new  and  old  locks 
continue  to  hold  out,  but  it  is  considered  necessary  to  make  provision 
for  their  removal  in  case  they  should  develop  any  dangerous  weakness. 

The  old  dredge  has  been  extensively  repaired,  and  it  is  now  in  very 
good  condition,  and  will,  it  is  believed,  last  for  several  years  longer. 

Nothing  has  been  done  with  regard  to  building  the  new  mndscows, 
or  In  extending  the  city  water-pipes  to  the  locks,  on  account  of  the  utter 
failure  of  the  contractors  who  were  engaged  in  enlarging  the  canal  basin 
in  finishing  their  work,  and  thus  preventing  the  occupation  of  the 
ground. 

This  enlargement  work  will  now  be  done  by  hired  labor  and  it  is  hoped 
will  be  finished  during  the  coming  season.        ^ 

The  coal  used  upon  the  canal  during  the  past  year  was  furnished  by 
Austin  H.  Dugan.    The  same  party  was  the  successful  bidder  in  the 
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proposals  tbat  were  opened  June  3, 1880,  aud  contract  has  been  entered 
into  with  bim  to  famish  the  coal  needed  dniing  the  ooming  year. 

The  nsnal  tables  of  <lre<lge-work,  expenditnres,  and  commerce,  and 
the  report;  of  Assistant  Engineer  R.  B.  Jonea,  are  appended. 

The  estimate  of  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
year  ending  June  30,  1890,  is  as  follows : 

Regnlar  pay-roll |33,340 

Extra  labor 5,000 

General  repairs ■     5,000 

MiscellaneoiiB,  foel,  oil,  etc 5,000 

New  guard-gates,  new  locks 8,0(X) 

New  guard-gates,  old  locks 2  345 

New  middle  gates,  new  locks 6,500 

Completing  revertment  of  slopes  aboT«  look  walls 1,  ir»0 

Revetting  lower  end  of  river  bank,  550  square  yards,  at  $1.50 8^ 

Two  new  mnd-soows    ', 4,000 

Work  trimming  canal  wall  and  rock  beneath 1,000 

Excavation  of  channel,  lower  entrance 15,500 

Extension  of  olty  water-pipes  to  looks 2,000 

Contingencies 5,000 

Total 94,660 


Financial  gtatementfar  cperaHng  and  care  of  ike  LanUffiUs  and  Portland  Canal  for  the 

Jiaoal  year  ending  June  30, 1889. 

Receipts : 

Auction  sale .* |8:{.00 

Dockage 800.  :)9 

Dredging 30.  (K) 

Rent 97.50 


• 


Total 1,010.89 

Expenditures : 

Office  and  general  administration 13.612.44 

Canal  and  locks 24,856.82 

Dredging 14,182.19 

Total 52,651.45 

Prepairing  slopes  and  building  revetment 8,  H79. 48 

Building  ar  ill-scow 3,70r>  15 

Repair  of  old  dredge 1,922.04 

Aggregate 66, 65*^.72 

Statement  showing  C08t  of  passing  boats  and  freight  through  the  Louisville  and  Portland 
Canal  for  the  fiscal  year  ending  June  30,  1889,  under  ordinary  running  expenses. 

Per  lockage .• • $9. 12 

Per  boat 7.60 

Per  ton 029 

Note. — In  comparing  the  above  statement  with  oost  per  lockage,  etc.,  for  former 
yearH,  it  will  be  noted  that  the  report  made  by  the  superintendent  of  the  cmal  for 
the  tiscal  year  ending  June  30,  1888,  did  not  include  all  the  expenses. 


• 
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Detailed  statement  of  expendVuree  for  operating  and  care  of  Louisville  and  Portland 

Canal  for  the  fiscal  ytrar  ending  June  30,  1889. 


Date. 

Ofl3oe  and  general  administration. 

Canal  and  looks. 

Salaries.  SnppUea. 

Mie^ceUa^ 
neona. 

Total. 

Labor, 

SnppUes. 

Repairs. 

Total. 

1888. 
July 

$885.00 
876.00 
805.00 
855.00 
965.00 
855.00 

966.00 
855.00 
970.00 
1.076.00 
856.83 

$198.16 
39.93 
85.08 
88.19 
26.91 
26.60 

41.75 
]a21 
3.51 
41.01 
Ml.4fl 

$109. 19 

58.16 

194.97 

633.20 

267.08 

00.27 

150.67 
88L68 

137. 74 

135.28 
60.51 

142.82 

$1,352.84 

873.09 

1, 195. 05 

l,4i26.39 

1,248.00 

841.87 

1, 167. 42 
971.28 
1,111.26 
1,251.80 
1,00&80 
878.54 

$1,200.00 
1,200.00 
1,200.00 
1,260.00 
1,200.00 
1,960.00 

1,200.00 
1,200.00 
1,260.00 
1,215.00 
1,218.83 
1. 167. 60 

$21&00 
104.21 
122.34 
172.48 
368.65 
118.88 

206.28 
83.00 
150.40 
103.11 
210.88 
27&11 

$1,843.82 

1,214.28 

1, 160. 81 

2,221.67 

153.83 

149.90 

19.41 
315.05 
140.48 
175.90 
102.65 
155.42 

$3,322.22 
2,578.60 
2,543.25 
8,664.00 
1,783.48 
1,529.78 

1,  <85.  C4 
1,06&05 
1,550.94 
1,654  07 
1  591.86 

AUSDSt ......... 

September 

October 

November 

December 

1888. 

Janaary  

February 

March 

^f.;;;:;:::::: 

June  ........... 

747.00        88.72 

1,588.03 

Total 

10, 97a  83 

644.12 

1,887.88 

13, 012.  U 

14^830.83     2,213.20 

7,712.79 

24,866.82 

July 

▲agoat . . . 
September 
October... 
November. 
December. 


January  . 
Febniary 
March  ... 
April  .... 

May 

Jane 


Total. 


Data. 


1888. 


1888. 


Preparing  slopes  and  building  revetmant 

Building  drillnioow 

Kepairof  old  dredge... 

Aggregate 


Dredging. 


Labor. 


$876.00 
875u00 
876.00 
876.00 
875.00 
875.00 

875.00 
876.  CO 
875.00 
87&00 
873.07 
872.83 


10,496.00 


SnppUes. 


Repairs. !     TotvL 


$224.61 
293.47 
277.14 
133.89 
138.34 
160.57 

274.60 
275.00 
319.78 
207.47 
46L19 
221.42 


2,987.88 


r 


$24.41 
&20 

3^3.29 
34.83 
10. 20 
13.66 

64.55 
32.11 
82.37 
13.50 
14.24 
29.46 

"098^ 


$1,124.02 
1, 174. 67 
1,525.43 
1,043.72 
1,023.54 
1, 040. 22 

1,214.05 
1.182.11 
1. 277. 16 
1, 005.  97 
1, 349. 10 
1, 123. 21 

14, 182JL9^ 


Grand 
Total. 


$5, 798. 58 
4, 728. 26 
5,263.73 
6, 124. 11 
4, 055.  02 
3. 520. 87 

3, 857. 11 
3,821.45 
3. 04&  34 
3, 901. 94 
3, 040. 26 
3, 680. 78 


52;  651. 46 

8,879.48 
3,70&16 
1,922.64 


66,658.72 


f 


Abstract  of  proposals  for  coal  received  in  response  to  the  advertisement  dated  May  %  1889, 
and  opened  June  3,  1889,  hy  Maf,  Amos  Stickneyy  Corps  of  J^gineers. 


No. 


Name  of  bidder. 


Aostin  H.  Dngan 


Kindof  ooaL 


Best  Pittsburgh 

Second  pool,  Pittsburgh. 
Ohio  River  or  Kanawha. 

Anthracite  egg 

Anthracite  nut 


.bushels. 
...  do... 
....do  .. 
....tons. 
....  do.. 


Total  oost. 


*  Recommended  for  acoeptaooe. 


Qaantity 

(more  or 

less). 


11,800 
900 

34,500 
8 
8 


Price. 


$0.10 

.10 

.081 

7.25 

7.25 

4,"3ia6r 
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Ahtiraoi  offiropomiUforfumi9hiMg  and  delivering  forage  at  ike  LamUviUe  and  Periland 
Canalf  reoeiwKl  in  reap&nee  to  the  odverHeement  tUUed  Mag  2, 1B89,  and  opened  Jane  3, 
1889,  hg  MaJ»  Amoe  Stiehneg,  Corps  of  Engineers. 


AzttdM. 


Hay,tlin0ihy pofimdi.. 

OatA.  black Doshets.. 

Straw,  wheat ptmnda.. 

Bcaa,  middlings do.... 


Total  cost. 


Qnaatitj 
(more  or 

IMS). 


10.000 
300 
500 
000 


1.  Bid  of  B. 
B.  Connor. 


(knit. 


84 
M 
85 


$19L85 


2.  Bid  Of 

Ooorgo 

fieokor.* 


Omtfc 

75 

n 

t5 

75 


S.  Bidof  Gas- 

lor,  Troxell 

SlCo. 


Omtt. 


M 
32 
SO 

75 

$lg7.M 


*Bsoomni0Bded  for  aooeptaaoOb 


ABSTRACT  OF  CONTBACT. 


Name :  Austin  H.  Dugan.  Date :  June  19,  1889.  Purpose  and  ooneideralion :  That 
the  said  Austin  H.  Dugan  shall  furnish  coal  for  use  on  the  LouisYille  and  Portland 
Canal,  and  in  offices  at  Louisville,  Ky.,  for  the  fiscal  year  ending  June  30, 1890,  as 
follows:  34,500  hnshels,  more  or  less,  of  Ohio  River  or  Kanawha  coal ;  11,800  bushels, 
more  or  less,  of  the  best  Pittsburgh  coal ;  900  bushels,  more  or  less,  of  second  pool 
Pittsburgh  coal ;  8  tons,  more  or  less,  of  anthracite  e^g  coal ;  8  tons,  more  or  less, 
of  anthracite  nut  coal.  That  the  said  Ma|.  Amos  Stickney  shall  pay  for  the  said 
coaly  when  delivered  as  required,  at  the  following  rates,  viz :  For  the  Ohio  Biver  or 
Kanawha  coal,  8^ scents  per  bushel;  for  the  best  Pittsburgh  and  second  pool  Pitts- 
burgh  coal,  10  cents  per  bushel ;  for  anthracite  nut  and  egg  coal,  |7.^  per  ton. 


BSPOBT  OV  MR.  R.  R.  JONBS,  AB8ISTAST  XNGDCKKR. 

LouiSA^LLB,  Kt.,  June  30, 1889. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  care 
of  the  Louisville  and  Portland  Canal  for  the  fiscal  year  ending  June  30,  lSd9 : 

RB VETMB XT  OF  SLOPES  ABOVB  ROCK  WALLS. 

The  preparatory  work  of  removing  superfluous  earth  and  dressing  the  bank  on 
both  sides  of  the  new  locks  was  done  directly  by  the  United  States  Government  by 
day's  labor.  On  the  south  side  1,352  cubic  yards  of  earth  wore  removed ;  on  the 
north  side  1,361  cubic  yards  of  earth  were  removed  and  used  in  making  an  embank- 
ment at  the  extreme  west  end  of  lock  grounds,  north  side,  for  the  protection  of  the 
lower  oDgine-honse,  during  a  stage  of  high  water  in  the  river. 

The  revetmeut  of  the  slopes  has  been  done  hy  Patrick  H.  Sweeney,  contractor, 
under  contract  dated  Jane  IG,  lt^6,  and  extensions  thereto. 

Tho  above  contract  calls  for  tho  delivery,  of  stone  and  gravel  backing,  and  the  lay- 
ing of  the  stono  in  place.  During  the  fiscal  year  ending  June  oO,  1889,  the  contract  or 
has  delivered  958.7  cubic  yards  of  stone,  1,213.9  cubic  yards  of  gravel  backing,  and 
has  laid  3,139  square  yards  of  wall.  Of  this  wall  there  has  been  laid  on  the  south 
side  1,986  square  yards,  or  about  730  lineal  feet,  and  reaching  an  elevation  reference 
58  or  26  feet  above  lock  walls. 

On  the  north  side,  up  to  the  close  of  the  fiscal  year,  June  30,  1889,  there  have  been 
laid  1,153  square  yards  of  wall,  or  460  lineal  feet,  and  reaching  elevation  reference  58 
feet. 

Under  the  contract  of  Patrick  EL  Sweeney  there  were  estimated  to  be  laid  abont 
4,000  square  yards  of  wall,  so  that  there  yot  remain  to  be  laid  under  the  above  con- 
tract 861  square  yards. 


EXCAVATION  OF  CHAKNXL,  LOWER  ENTRANCE,  AND  DRESSING  CANAL  WALL. 

The  above  works  are  described  in  Appendix  C  C  of  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1888,  page  1729. 

For  the  prosecution  of  the  work  there  has  been  constructed  adrilling-soow,  16  by  80 
ieet,  fitted  with  spuds  and  capstans  for  moving  into  and  holding  position,  and  su^h 
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plied  with  one  40  horsepower  steam-boiler,  two5-iDch  IngeiBoll  steam-drills  monnled 
on  carriages,  which  travel  on  tracks  laid  along  the  deck,  and  so  arranged  that  the 
drills  overhang  clear  of  the  boat;  adaplex  steam-pump  for  cleaning  the  holes  after 
drilling,  and  all  requisite  steam  and  water-pipe,  steam-nose,  an  injector,  etc. 

Thisdrilliug-acow  is  now  ready  to  go  into  commission  as  soon  ae  the  stage  of  water 
in  the  river  and  canal  will  permit. 

The  drilling-scow  is  senerally  similar  in  design  to  the  one  bnilt  under  your  direc- 
tion for  uiseon  the  Des  Moines  Rapids  of  the  Mississippi  River,  a  complete  description 
of  which,  with  illustrations  and  detailed  methods  ozwork,  is  found  in  Part  II,  Report 
of  the  Chief  of  Engineers,  1880,  page  1556. 

DRBDGXKG  BX  0A2VAL. 

United  States  taw-hoat  and  new  ir<m  dredge  XotiiftHUs*— Small  repairs  only  have  been 
required  from  time  to  time  on  these  boats  during  the  fiscal  year,  and  they  are  now  in 
good  condition ;  dredge  Louieville  painted  throughout. 

MUD-eCOWB. 

Two  of  the  mud-scows  have  been  placed  in  the  dry-dock  and  calked,  -and  small  re- 
pairs made  from  time  to  time  on  the  other  scows. 

BBPAIBS  OF  OLD  DREDGE  (NO.  1). 

The  old  dredge  was  placed  in  the  dry-dock  October  8, 1888,  but  owing  to  high  water 
was  removed  on  the  19th  of  same  month,  and  remained  outside,  dismantled,  nntil  De- 
cember 3, 1888,  when,  the  water  permitting,  it  was  again  docked,  repairs  to  the  hull 
completed,  and  the  boat  removea  from  the  dock  January  12, 18^,  repairs  on  upper 
works  being  continued  after  removal  from  dock. 

Repairs  oonsisted  of  new  sides,  comer-posts,  spud-frames,  turn-table,  decking,  dip- 
per-handle, one  new  spud,  small  repairs  to  house,  new  canvas  covering  to  roof,  com- 
plete painting  throughout,  and  general  repairs  to  the  machinery.  Since  these  repairs 
nave  been  maide  the  dredge  has  done  good  work,  and  will  be  serviceable  for  some  time 
to  come,  with  such  general  small  repairing  only  as  is  required  on  any  boat  of  similar 
character. 

The  United  States  tow-boat  and  two  dredges  have  been  employed  removing-mnd 
from  the  canal  and  approaches  thereto. 

I  submit  herewith  tabulated  statements  of  work  done  by  them. 

DRY-DOCK. 

The  dry-doek  has  been  used  by  outside  parties  for  the  purpose  of  repairing  steam- 
boats,  barges,  etc.  Twelve  foreign  boats  have  entered  the  dock  and  occupied  it  for  a 
total  pericKl  of  sixty-two  days. 

BRIDGES. 

A  new  upper  floor  was  laid  on  the  Eiehteenth  Street  Bridge,  July  23, 1868,  and  one 
on  the  bridge  at  new  locks,  August  2, 1888.  The  bell  tower  at  lock  bridge  was  re- 
built. 

SHOPS  AND  OTHER  BUILDINGS. 

A  shaving  flue  from  planing  mill  to  boiler-house  was  constructed  and  connected 
with  exhaust  &n.  The  shelter  houses  at  middle  and  lower  engine-houses,  new  locks, 
have  been  thoroughly  repaired.  The  residence  at  the  new  locks  has  haa  small  re- 
pairs, and  a  new  kitchen  shed  was  bnilt.  The  wagon  shed  had  extensive  repairs 
made  thereon ;  a  new  roof,  one  new  side,  floors,  and  partitions  were  made. 

LOCK  GATES  ASD  IfAOHUOBRY. 

The  middle  gates  were  repaired  by  re-enforcing  arms  and  truss  rods,  and  putting 
on  new  fenders.  The  upper,  lower,  and  guard  gates,  had  new  fenders  placed  on 
them.  Kew  cylinder  timbers  were  put  under  upper  gate  engines,  south  side.  The 
steam  pipe  on  south  side  of  locks  was  covered  with  substanUal  boxing.  Small  re- 
pairs were  made  as  required  on  look  gates  and  machinery. 

*    GRADING  LOCK  GROUNDS. 

A  force  of  laborers  has  been  einployed  grading  the  lock  grounds,  in  accordance  with 
plans  submitted  to  the  Chief  of  Engineers,  November  i,  1888^  and  approved  by  him. 
A  large  amount  of  this  work  yet  remains  to  be  done. 
Very  respectfully,  your  obedient  servanti 

B.  R.  Jones, 
AuUtant  Engineer, 
Major  Amos  Sticxnbt,, 

CarpeofSngiineer9fU,8.A, 
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Statement  thawing  amotmt  em4  Mtf  of  excava^on  hg  dred^g  dmrimg  Ae  JUml  fear  mMik§ 

June  30,  1889. 

Time  at  work days..  3S6 

(Tubic  yards  esoavated number..         62,000 

Cubic  yards excayated  per  day do....  251 

Wages  for  the  year |10,49a.00 

Repairs  and  supplies  lor  the  year • 3,686. 19 

Total 14,182.19 

Wages  per  day  for  year 28.76 

Kepairsand  sappliesper  day 10.10 

Cost  per  aotnat  working  day 43.50 

Cost  per  cnbic  yard  excarated .-. • • 0. 19 


Detaitad  etaJtememt  of  dredgmg  for  Aejtooml  ^emr  eadiaf  Jwte  SO,  1889. 


I>redg«Ko.L 


Dniss  Lovlcrille. 


July 

Aafcnst 

September. 
October — 
November . 
December  . 


JanoAry . . 
PebroAry. 

Haroh 

April 

Miy 

Jane 


Mrafh. 


188a 


1888. 


Total 

Total  number  of  yard*  remoTed  from  oaoal. 


Work- 

lag 

da^ 


21 
IS 
U 


6 

18 
10 
M 
83 
18 


140 


Soowa. 


108 

81 


» 
98 

88 
124 
111 
100 


771 


CiiMe 
yarda. 


Work- 
daya. 


4.880 
S»080 
8,240 


1,120 
8,920 
8;  790 
4,080 
4,440 
4,0C0 


80^840 


21 
25 
15 
8 
7 
11 

12 

17 
18 
19 
22 
18 


188 


Soowa. 


147 

167 

88 

06 

68 
66 

70 
131 
155 
128 
112 

80 


1,279 


Cable 
yaida. 


5.880 
6.680 
8,520 
2,640 
2.820 
2,riO 

2,800 
5.240 
6.200 

5,120 
4,480 
3,560 


51,  U 


82,000 


Statement  of  vessels  passed  throngk  the  Louisville  and  Portland  Canal  durimg  the  fiscal  year 

ending  June  30,  1889. 


Data. 


1888. 

July 

Angast 

September.... 

October 

November.... 
December  .... 

188a 

Janaary  

Febraary 

March 

April 

May 

June 

Total 


No. 

116 
00 
80 
97 
76 

105 


75 
59 
97 
119 
104 
58 


1.076 


Tons, 

42,282 

86,377 

27,711 

85,639 

81,780 

54,828 


80.474 
24.841 
87,787 
47,791 
88.262 
25.114 


431,721 


Tow-bosito. 


No. 


65 
66 
74 
60 
61 


47 

83 

18 

102 

72 

67 


767 


Tons, 
6,291 
6,711 
6.187 
5,925 
6.568 
4,682 


4,082 
2,454 
6,667 
10,499 
10,998 
6,865 


78,058 


Coal  boats. 


JVb. 

154 

64 

12 

88 

217 

105 


128 

62 

837 

254 

97 

19 


1,607 


Tons, 
65,730 
27,520 
6,160 
14.680 
97.900 
A880 


86^440 

86,660 

136,466 

102,140 

88,849 

7,714 


633,299 


QoTemHent  boato. 


JTo. 


1 

10 
15 


10 

4 


12 


1 
29 


10 


98 


Tona, 
80 
a750 
942 


566 

280 


901 


86 
1,786 


635 


18,976 
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Statement  of  9e99eU  p<u9ed  Huromgh  the  LawUviUe  and  Portland  Canal,  eto.— CoDtinued. 


Dftto. 


1888. 

July 

Aofnut 

Septemb^T 

October 

llorember 

Decombor 

188». 

January  

Febmary 

Harob 

AprQ 

May 

Juue 

Total 


Sqvara  bazgea. 


JTo. 
814 
140 
148 
178 
252 
824 


178 
197 
482 
478 


184 


2,896 


Torn. 

68,386 

28,176 

28,005 

86,168 

64,436 

60, 6M 


86.086 
19.120 
89,816 
86,168 
63,794 
40,216 


592.609 


Modal  bargea. 


No. 
21 
8 
18 
18 
17 
16 


6 

2 

29 

48 

28 


XImu. 

6,168 
2,898 
S.868 
6,848 
6.884 
4.306 


1,891 
706 
8^979 
16,029 
8.109 
8,702 


71,428 


Small  eraft. 


Ko. 
20 
28 
80 
86 
31 
6 


82 

6 

16 


14 


271 


Tom. 
694 
400 
863 
431 
663 
610 


476 
289 
984 
1.053 
584 
382 


Total  lockage. 


Totu. 
186.946 
103,926 
71, 308 
97,100 
206,068 
169, 747 


128,823 
83.281 
278, 191 
262,413 
160,427 
88.746 


6,888  1,815,086 


No. 
668 
486 
400 
520 
441 
565 


476 
276 
912 
1,002 
428 


6,486 


Statement  of  eommeroe  paeeed  tkrough  the  Louieville  and  Portland  Canal  during  the  fiscal 

year  ending  June  '^0,  1889. 


Date. 


1888. 

Jnly  

Angnat . . . 
September 
October... 
November 
December. 

1889.' 
Jaouary . . 
Febmaxy . 
Marcb  — 
April 

M*y 

Jane 

Total.. 


Cotl. 


Bu9k. 
3,688,000 
2,528.000 
1,663.750 
2,168.500 
10,002.000 
5,635,000 


8.501.000 
2,445,000 
14.6tt.00O 
7,296.000 
1.502.080 
378t7n0 


96^261,129 


Salt 


BblM. 
14.676 

6.480 
15,065 
13.897 
23,098 
18.973 


2.995 

6.284 

24,095 

4,600 

18,776 
5,696 


149.414 


Oil. 


EbU. 
1,186 
1.044 
2.609 
4,322 
6.958 
3,918 


8,432 
4,082 
10.338 
13,475 
1.142 
1.240 


52,501 


Whts. 

ky. 


991 


2.051 

2.206 

2,412 

760 


1,291 
1,609 
2.973 
8,886 
1,628 
672 


21,406 


To- 
baoQO. 


Hhde. 
1,456 
1.041 
1.448 
1.637 
2.646 
2,661 


714 
1.818 
8.909 
2.827 

526 
1.162 


26^846 


Cottm. 


BaXet. 
8.086 
1,009 
1.561 
4.034 

14,865 
8,809 


16,082 

12,000 

18,892 

6,671 

3,877 

645 


84,411 


Lumber. 


JVeC. 
2.823,000 

007,000 
1, 152. 000 
1, 130, 000 
1.284,000 

742,000 


1,623,000 
1,836.000 
2,709,000 
2,871.000 
797.900 
328,600 


17.288,500 


Cora 
and 

Iron 

wheat. 

ore. 

Bush. 

Tcna. 

74,833 

7,653 

129.641 

1,666 

89,787 

490 

44.300 

4.607 

45.688 

8,161 

25,827 

6.346 

13,715 

2,200 

6,382 

861 

179.886 

33.246 

80,204 

12,209 

92,842 

»,146 

9.786 

3,118 

742,891 

83,755 

Steel 
taila. 


Torn, 
2,600 
2.000 
1,500 
8.000 

io.ooo 


12,000 
"7,660 


6,800 


49,400 


Data 


188a 
July  — 
Aognat . 
September 
October . 
November 
December 

1889. 
January.. 
Febraary. 
March  ... 

April 

May 

June 


Total.. 


Pro- 

duoe. 


B6I«. 
5^780 
4,964 
13,310 
25.412 
21,  OU 
59.605 


8,862 
1.568 
7.598 
4,850 
909 
844 


149.138 


Hay. 


Ton*. 
4,207 
8.459 
2,602 
2,598 
6,084 
6,160 


2,908 
8.684 
6,839 
8.601 
150 
200 


41.141  46,140 


Flont. 


- 1, 877 
673 
1,803 
926 

88»198 
1.843 


618 
2.171 
4,260 
2,866 
1.020 

400 


Mo- 


BbU. 
12,892 

1,)78 

1,196 

449 

12,670 

4,327 


8,691 
4,184 
2.879 
2.315 
618 
75 


45,719 


Ce. 
moot. 


BMt. 

788 
1,296 

760 
1,846 

940 
1,620 


2,976 
1.000 

750 
8,450 
1.076 

646 


16,819 


Cattle. 


No. 
1,116 
1,460 
986 
856 
8,829 
3^398 


1,286 
971 
4.468 
8,097 
1,867 
522 


28,886 


Sa|^. 


869 

4171 

619 

1.360 

8,610 

8,072 


979 

8,116 

4,217 

1.695 

664 

473 


80,926 


Stayea. 


Jfo. 
2,664,000 
1,402.000 
8,668.000 
1,857,000 
1,437,009 
1,992,480 


1,190.000 
1.300.000 
7,509,000 
4,400.000 
1,812,400 
1.464,840 


80,486,729 


Shinglea. 


yo. 

61.000 

198,000 

1.274.000 

116.000 

2,008,000 

1,480,000 


187.000 

1.600,000 

7. 056.  COO 

9,800.000 

160,500 

184,000 


23,978.600 


Paa- 
aen- 
gers. 


yo. 

2,500 
2,322 
3.280 
8,229 
1.630 
1,044 


1,152 
1,282 
2.095 
2.200 
2, 162 
1.847 


25,623 


Mia. 

ceUan. 

eous. 


Tont. 
5.005 
4,686 
4,950 
7.059 
6.172 
7,932 


6.434 
6^606 
8,226 
9,059 
8,618 
7,678 


79,424 
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Commerce  passed  ike  FaUe  of  Ike  Okie  Rkeer  ly  eemml 


FtacalyMfiu 

YflMeUtluroach 

Opntim. 

1 

m 

r«tBL 

V«Mflli  deaoeBdiBf . 

YmmIi  aMeBding. 

1889-*81 

Ws. 
4,199 

8,964 
4,954 
4,846 
4,886 
6,057 
4,798 
5.471 
8.888 

Tons. 
1,124,988 

904.848 
1,289.455 
1,970,650 
1,217,231 
1,254.342 
1,157,260 
1,816,851 
1,815,986 

1,220 
1,793 
1,294 
1,384 

708 
1,296 
1,793 
1,514 

893 

Ant. 

877.055 
537.999 
89ei,240 
432.575 

231.695 
44iS.6(9 
991.974 
86.1.237 
883.081 

Ks. 

693 
750 
179 
801 
95 
873 
997 
861 
192 

Tons. 

149.306 

280,965 

91.992 

98.757 

24.328 

162,536 

290^597 

117,239 

97,859 

ITS. 

5,919 
9,597 
9,427 
^091 
fi.989 
9,720 

7,849 
7,888 

Tons. 
1,942.199 

1881-'82 

1,993.214 

1882-'83 

1.686.497 

lfts3-'94.... 

1,601.982 

19M-*85 

1,473.346 

1665-*^ 

l,7«aL497 

1889-'87 

2,439,781 

lH87-*88  

2;  316, 318 

188ft.'89 

2,286^917 

Prineipdl  iiewU  of  commerce  p4used  over  ike  Falls  end  ilirom§k  tib9  eemal  imrimg 

year  ending  June  30,  ldB9L 


the 


Coal baJihelfl. 

Corn  and  wheat do — 

Halt   bairuU. 

Whisky do  ... 

Prod  ace do..., 

Fluur do 

Molaaaea do 

Cement ...................  do — 

Bnarar do  ... 

ToMcoo hogaheada. 


59. 047, 129 

750, 071 

158,  013 

23,226 

149,133 

47,5m 

48,203 

16. 979 

23.633 

26,812 


Cotton 

Lumber «. feei 

Starea norabar 

IJreatook do  .. 

Iron  ore .............tona 

Steel  nula. *. do... 

Hay do... 

Miacellaneoaa do... 

Shinglea  nmnber 

Paaaengera do... 


87,389 

17,414.609 

80.496.720 

23,336 

84,243 

55.800 

41.432 

91,324 

23,978.500 

94^879 


B  E4. 

DfPBOYEMENT  OF  WABASH  BIYER,  INDIANA  AND  ILLINOIS. 
IMPBOYEMENT  BELOW  YINOENNES. 

Work  on  this  portion  of  the  river  incladed  the  proonring  of  material 
and  bailding  of  lock  at  Grand  Bapids,  near  Moant  Oarmel;  protection 
of  ground  from  erosion  at  the  end  of  the  levee  near  Gray ville,  111. ; 
removal  of  snags  between  Mount  Oarmel  and  mouth  of  river,  and  the 
care  of  the  plant 

LOOK  AT  GRAND  BAPID& 

In  the  beginning  of  the  year  this  work  was  hampered  by  a  second 
dilatory  contractor,  who  Anally  failed  to  furnish  the  stone  required,  and 
it  was  necessary  to  make  purchases  in  open  market  to  get  sufficient 
stone  to  warrant  continuing  the  work  of  laying.  Before  all  arrange- 
ments could  be  made  and  stone  delivered  the  season  of  1888  was  well 
advanced.  Work  was  commenced  in  wall  laying  July  7,  but  was  so 
much  interrupted  by  high  water  and  lack  of  stone  that  but  little  was 
accomplished  till  the  new  supply  commenced  to  arrive  in  October. 
Work  was  suspended  for  the  season  November  10,  and  but  little  has  as 
yet  been  done  this  season,  on  account  of  high  water. 

The  stone  purchased  in  open  market  was  from  the  quarry  of  the  Salem 
Stx)ne  and  Lime  Gompau}'^,  at  Salem,  Ind.,  and  not  only  proved  satis- 
factory in  every  way,  but  was  delivered  as  promptly  as  circumstances 
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would  permit  At  the  opening  of  new  proposals  for  stone,  April  23, 
1889,  this  company  proved  to  be  the  lowest  bidders,  and  contract  was 
entered  into  with  them  to  supply  about  $23,000  worth  of  stone,  about 
one-half  of  which  has  been  delivered. 

It  is  expected  now  that  there  will  be  no  more  vexatious  and  costly 
delays,  except  such  as  are  unavoidable  from  the  lack  of  funds  to  com- 
plete the  work.  As  soon  as  the  stage  of  river  will  permit  the  laying  of 
masoniy  mil  be  resumed,  and  it  is  hoped  it  may  be  continued  without 
interruption  till  the  funds  are  exhausted. 

GBATYILLE   BEND. 

The  levee  at  this  point  is  in  good  condition,  but  it  was  found  that  the 
ground  beyond  the  end  of  the  levee  was  being  cut  away  by  the  passage 
of  flood- water  through  low  places  across  the  neck  of  land. 

It  is  highly  important  to  prevent  this,  and  a  low  dam  of  loose  stone 
was  placed  across  the  low  places  in  continuation  of  line  of  the  levee  to 
stop  the  current  until  the  back  water  raised  sufficiently  to  reduce  the 
slope  of  the  surface  of  water  passing  overland  to  the  river  below.  It 
is  contemplated  during  the  coming  season  to  place 'sloping  spur-dikes 
in  the  upper  bend,  to  prevent  the  catting  away  of  the  river  bank  at  the 
narrow  part  of  the  neck  upon  which  the  levee  stands. 

BNAGhBOAT. 

The  sni^-boat  was  put  to  work  below  Mount  Oarmel  for  such  time 
as  the  limited  amount  of  Ainds  would  permit,  and  accomplished  good 
results. 

WHITE  RIVER  8H0AL. 

The  rock  shoal  between  Mount  Oarmel  and  the  site  of  the  lock 
is  a  barrier  to  low-water  navigation,  and  has  been  the  cause  of 
considerable  difficulty,  delay,  and  expense  in  getting  material  to  the 
lock.  It  was  contemplated  to  commence  operations  in  opening  a  channel 
through  the  shoal.  As  this  is  open  river  work,  a  low  stage  of  water  is 
necessary  to  prosecute  it,  and  it  was  deemed  best  not  to  commence  until 
the  beginning  of  the  low- water  season,  so  as  .to  have  a  probability  of  a 
comparatively  long  time  for  work  with  the  water  at  a  low  stage. 

ESTIMATES. 

The  following  table  of  estimates  is  presented  for  important  work  in 
this  part  of  the  river: 

CompletiDg  look  and  dam  at  Grand  Rapids • ^,000 

Completing  protection  of  bank  at  Qrayville. 6,000 

CompletiDfi:  ohannel  through  White  River  Shoal 15,000 

VtTork  at  Widow  Gobs  and  Skidmore  Bars 20,000 

Work  at  Little  Chain 20,000 

Work  at  Grand  Chain 25,000 

Dam  at  Little-Chain  Cnt-off 2,000 

Dam  at  New  Harmony 25,000 

Removal  of  rock  at  Marshall's  Ferry 1,000 

Work  at  Coffee-Island  Chute 3.600 

Snagging  one  vear 5,000 

RepauB  to  work,  maintenance  of  plant^  contingencies 10, 000 

921,600 
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The  item  for  SQagging  should  appear  each  year  ontil  the  river  is 
well  cleared. 

The  report  of  Assietant  Engineer  O.  L.  Petitdidier  is  appended,  also 
such  commercial  statistics  as  coald  be  obtained. 


Money  Hatemmt 

July  1,  1688,  ftmoont  avaUable $0,696.^ 

Add  amoant  covered  by  contracts  July  1. 1888 10,365.77* 

Amount  appropriated  byactof  Aagost  11, 1888 60,000.00 

80,064.67 
July  1,  1889,  amount  expended  during  fiscal  year,  exclasiye  of 

liabilities  ootsUnding  July  1,  1888 135,084.63 

July  1,  1889,  outotanding  liabiUtiev 4,746.47 

J  uly  1,  1889,  amount  coTered  by  existing  contracts 11, 219. 41 

51,050.51 

July  1,  1889,  balance  available 29,014.16 

/  Amount  (estimated)  required  for  completion  of  existing  prqiect 221, 600. 00 

\  Amountthat  can  be  profitably  expended  in  fiscal  year  enainffJane30,1891  150,000.00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Abstract  of  proposaU  for  fiimUking  sUfneforlook^  reoeivod  im  rMpotue  to  the  advertUemeHi 
dated  March  22,  1889,  and  openod  April  23,  1889,  Ay  Maj,  AmoB  SUdaug,  Corp%  of  En- 
gineers, 

[Delivered  at  nilnwd  ewitoh  nmr  the  river  «t  Mt  Cennel,  111.1 


Ko. 


2 
8 


Name  of  bidder. 


tSalem  Stone  end  Lime  Com 
panyt 

Bdwanl  Cmmbo 

l.V.HoagJr 


Special 

stODee,  lis 

oa.  yda. 


P€reu,yd. 

$15.60 

24.00 
23.00 


Copiii|r,23i' 

en.  JOB. 


Pereu.yd. 

$14.42 

22.00 
17.00 


Cat  stone, 
dreeaed 
face,  545 
cu.ydii. 


P«rou.ycL 

$13.00 

18.00 
16.M 


Catetone^ 
qoairy 
fiuse,535 
CO.  yda. 


P0rcu.yd, 

5$12.50 

\  11.42 

10.00 

1S.2S 


Baokiac* 
400  CO.  yds. 


P^retLyd. 

$iL00 
10.20 
14.00 
12.00 


Total  ooet. 


rA4U0-W$ 
31,814  00 
2a52flL25 


'Recommended  for  acceptance. 

t  A  ineml)cr  of  the  firm  is  one  of  the  sureties. 

t  If  of  uneven  color. 

All  proposals  received  are  more  or  less  informal  in  nnlmponaiat  particulari. 

Amount  available  for  payments  under  proposed  contract  |23|000,  less  contingent 
expenses. 

ABSTRACT  OF  CONTRACT.' 


Name :  Salem  Stone  and  Lime  Company.  Date :  May  10,  1889.  Purpose  and  con- 
sideraiion:  That  the  said  Salem  Stone  and  Lime  Company  shall  farnish  and  deliver 
at  the  railroad  switch,  near  the  Wabash  River,  at  Mount  Carmel,  111.,  such  quan- 
tities of  stone  as  may  be  directed  or  required  by  the  said  liaj,  Amos  Stickney,  in  ac- 
cordance with  the  said  advertisement  and  specifications.  That  the  said  Mai.  Amos 
SticknejjT  shall  pay  for  the  said  stone,  when  delivered  as  required,  at  the  following 
rates,  viz :  For  special  stones,  (15.60  per  cubic  yard ;  for  coping,  914.42  per  cubic 
yard ;  for  cut  stone,  dressed  face,  |13  per  cubic  yard ;  for  cut  stone,  quarry  face, 
|l2.M)  per  cubic  yard,  or,  if  of  uneven  color,  $11.42  per  cubic  yard;  backing,  $11,  or, 
if  of  oaeven  color,  $10.20  per  cubic  yard. 
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REPORT  OF  BfR.  O.  L.   PBTITDIDIER,  ABSISTAIH'  EKOINBER. 

Mount  Carmel^  III.,  July  1, 1889. 

Major:  I  have  the  honor  to  eabmit  the  following  report  on  improTement  of  the 
Wabash  River,  Indiana  and  IllinoiB,  for  the  fiscal  year  ending  Jane  30, 1689 : 

IMPROVEMENT  BELOW  VUfCZSnsntS, 

The  project  of  improyement  adopted  for  the  Wabash  Biyer  aims  at  obtaining  a 
depth  of  ^  feet  at  low  water,  suon  a  depth  to  be  obtained  by  meaos  best  suited  to 
the  local  features  of  each  obstruction. 

lu  pursuance  of  the  project,  cuts  through  Ions  chains  of  rocks  ^ave  been  made,  and 
dikes  in  sand-reaches,  and  dams  across  lukrmf ul  cut-ofb  have  been  built;  these  im- 
proyements  being  for  the  most  part  successful. 

At  Grayville,  where  a  cut-off  was  threatened,  a  leyee  has  been  oonstrooted,  while 
at  Grand  Rapids,  where  the  most  serious  obstruction  exists,  a  lock  and  dam  are  now 
in  process  of  construction. 

A  snag-boat  has  also  been  employed  in  remoying  snags  from  the  channel  for  seyeral 
years,  but  this  had  to  be  abandoned  on  account  of  lack  of  appropriations  until  the 
last  fiscal  year. 

During  the  last  fiscal  year  the  work  done  has  consisted  of  continuation  of  masonry 
work  at  the  lock  at  Grand  Rapids,  supplementing  leyoe  at  Grayyille  by  stone  dike 
across  erosions  in  the  land,  and  remoyiuff  some  of  the  worst  snags  in  the  channel 
firom  Mount  Carmel  to  the  mouth  of  the  river. 

LOCK  Ain>  DAM  AT  GRAND  RAPIDS,  9^  MILES  ABOVE  MOUTH. 

The  progress  of  this  work,  which  was  in  state  of  construction  at  the  beginning  of 
the  fiscal  year,  has  not  been  so  rapid  as  we  were  led  to  expect,  owing  to  the  inability 
of  the  contractor  to  furnish  the  stone  as  rapidly  as  it  was  needed,  and,  ultimately, 
to  his  failure  to  complete  his  contract.  It  being  then  too  late  in  the  season  (Septem- 
ber 12,  1888)  to  enter  into  a  new  contract  for  stone,  as  this  would  have  entailed  a 
delay  of  not  less  than  forty  days,  it  was  decided  to  purchase  stone  in  the  open  mar- 
ket, giving  an  order  for  $10,000  worth  of  stone  to  the  Salem  Stone  and  Lime  Com- 
pany, whose  prices  were,  on  the  whole,  lower  than  those  of  Charles  £.  Rees,  oui 
former  contractor. 

Stone  entirely  satisfactory  was  furnished  by  the  Salem  Stone  and  Lime  Company, 
with  all  possible  rapidity,  but  the  minority  of  our  order  beins  composed  of  special 
stones,  which  had  to  be  cut  to  templets,  it  was  found  impossible  to  Keep  the  supply 
equal  to  the  demand,  and  the  season  of  1888  closed  without  our  being  able  to  lay  all 
the  stone  which  had  been  engaged. 

During  the  winter  and  early  spring  the  deliyery  of  stone  purchased  from  the  Salem 
Stone  and  Lime  Company  was  completed,  and  the  stone  was  piled  on  the  bank  to 
await  transportation  to  the  lock  by  steam-boat  as  soon  as  the  stage  of  water  should 
become  Cayorable. 

In  answer  to  adyertisement  and  speoifieations  of  March  22, 1889,  for  stone  for  the  con- 
tinuation of  work  on  the  lock,  the  Salem  Stone  and  Lime  Company  put  in  a  bid,  which, 
being  the  lowest,  was  accepted,  and  a  contract  entered  into  on  May  10.  The  prices 
bid  differ  only  slightly  from  the  estimate,  so  that  no  inorease  in  oost  of  work  is  ap- 
prehended from  this  cause. 

Since  the  award  of  the  present  eontraet  the  stone  has  been  furnished  by  the  con- 
tractor with  promptness  and  there  is  eyery  reaeon  to  believe  that  the  stone  will  now 
be  furnished  as  fast  as  wanted,  asone-half  of  the  stone  oontracted  for  has  been  furnished 
at  this  date. 

The  stone  was  piled  up  8  feet  high  around  two  derricks  awaiting  for  a  rise  in  the 
river,  but  no  rise  occurring  until  tne  first  week  in  June,  it  was  found  necessary  to 
take  some  of  the  stone  to  the  lock  and  resume  laving  of  masonry  in  order  that  our 
derrick  at  Mount  Carmel  might  be  kept  free  to  unload  the  cars  as  fast  as  they  arrived. 
The  stones  were  carried  by  team  from  the  switch  at  Mount  Carmel  to  the  mouth  of 
White  River  and  thence  by  barge  to  the  lock,  the  oost  of  transportation  not  exceed- 
ing by  very  much  that  of  transporting  by  steam-boat  and  barges  alone. 

Stone  laying  was  resumed  May  20,  1889,  and  continued  with  vigor  until  interrupted 
two  weeks  later  bv  a  rise  in  the  Wabash  Riyer,^  which  has  caused  a  suspension  of  work 
until  this  date.  Advantage  was  taken  of  the  rise  to  transport  all  the  stone  at  Mount 
Carmel  to  the  lock  by  the  water  route,  this  being  nearly  completed  to-day. 

There  is  now  a  large  quantity  of  stone  on  hand,  and  it  is  intended  to  resume  stone 
laying  within  this  weel^  with  the  pfospectof  no  rartber  inteimption  nntil  theayail* 
able  fimds  are  exhausted. 
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The  progress  of  completion  of  lock-walla  is  at  tbis  date  as  follows : 

Lower  miter-sill  completed ;  upper  miter-sill  aod  lift  wall  one-half  done ;  land-wall 

erected  for  its  whole  length,  and  to  an  averafe  height  of  12  feet;  river-wall  nearly 

completed  for  its  whole  length  to  an  average  height  of  6  feet. 
I  append  the  following  d&a  on  the  work  done  dnring  the  fiscal  year  endinir  Jane 

30,  18d9: 

Stone  received  from  Charles E.  Bees cahio  yards..        79l3 

Stone  received  fiom  Salem  Stone  and  lime  Company dq 1,51L6 

Total  stone  received  during  the  fiscal  year do 1,500.9 

Stone  transported  to  the  look ..nnmber..      1,339 

Masonry  laid cnhic  yards..      1,743 

Masonry  laid^  reported  in  former  report • do....         8S0 

Total  amoant  masonry  laid  to  date do 2,563 

Rock  excavation  for  foandations cnbio  yards..  2S0 

Approximate  cost  of  transportation  of  stone  from  Monnt  Carmel  to  the  locks, 
partly  by  team  and  partly  by  barge,  a  ditft^moe  of  2^  miles,  per  cnbic  yard.  $1. 10 
Mount  Carmel  to  lock  by  steam-boat,  including  two  handlings  at  the  locks.  .  92 
Approximate  cost  of  laying  stone,  inclnding  sand,  cement,  and  all  contin- 
gent expenses,  per  cubic  yard 3.50 

The  price  of  laying  is  bronght  down  in  actual  laying  to  about  |B^25  per  cubic  yard, 
but  experience  has  shown  that  when  work  can  not  be  pushed  with  vigor  to  its  com- 
pletion there  is  a  multitude  of  incidental  expenses  which  can  not  be  got  rid  of  and 
the  ultimate  cost  is  thereby  much  increased. 

It  is  proposed  during  the  present  fiscal  year  with  the  funds  on  hand  to  complete 
the  river- wall  to  its  full  height  of  27  feet,  also  to  complete  the  upper  miter-sill  and 
lift- wall,  and  to  carry  the  land- wall  to  a  height  of  14  feet  or  more  if  the  funds  on 
hand  will  allow,  it  being  intended  to  leave  the  work  in  the  best  possible  shape  to  re- 
sist the  action  of  the  elements  until  work  shall  be  resumed. 

As  the  navigation  of  the  Wabash  River  will  not  receive  any  benefit  fhim  the  con- 
struction of  the  lock  and  dam  until  such  work  is  completed,  it  is  very  much  to  be 
hoped  that  sufficient  appropriations  will  be  made  during  next  year  to  complete  both 
lock  and  dam.  This  work  could  be  completed  within  another  year,  proviaed  appro- 
priations are  available  early  enoush  in  ine  year  to  be  able  to  enter  into  contract  for 
stone,  timber,  and  other  materials  needed  for  construction.  The  amount  to  be 
allotted  specifically  to  the  lock  and  dam  should  not  be  less  than  (90,000. 

6RAYVILLX  BKMD  CUT-OFF,  02  MILES  FBOM  UOtTTH. 

The  levee  which  was  rebuilt  in  1887  is  still  in  good  condition.  This  work  has  been 
very  successful.  Unfortunately  the  land  upon  which  the  levee  stands  is  composed  of 
a  very  light  alluvial  soil,  which  is  veiy  susceptible  to  f^esh  erosions  whenever  the 
land  is  overflowed. 

The  shape  of  the  river  is  also  such,  at  this  place,  as  to  throw  a  strong  current  at 
high  water  over  the  laud  adjacent  to  the  ends  of  levee. 

Serious  erosions  have  already  taken  place  on  the  east  end  of  levee,  and  it  is  feared 
that  the  river  will  yet  cot  through  in  a  very  few  years. 

In  order  to  check  the  action  of  current  over  the  land  adjacent  to  the  levee,  and 
prevent  further  enlarging  of  the  erosions  already  made,  a  low  stone  dike,  averaging 
2  feet  in  height  and  8  feet  in  width  and  1,000  feet  lon^,  was  constructed  during  the 
fall  of  1888.  This  stone  dike  was  built  in  continuation  of  esstem  end  of  present 
levee,  reaching  across  two  depressions  which  had  been  caused  by  the  action  of  high 
water. 
{-  The  work  done  and  expense  have  been  as  follows,  viz: 

Rock  quarried cubic  yards..  568 

Rock  transported  to  site  of  work  and  placed  by  hand do....:..  419 

Linear  feet  of  stone  dike  completed 990 

Total  cost $1,112.96 

This  work  was,  however,  only  as  an  adjunct  to  the  main  work  contemplated  of 
protecting  the  banks  from  erosion  and  in  order  to  prevent,  if  p|0ssible,  any  irrepara- 
ble erosion  of  the  banks  during  the  *'  freshets"  of  the  coming  winter. 

The  work  intended  to  be  done  with  the  available  funds  during  the  coming  fiscal 
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year  consists  of  protection  of  river  banks,  adiacent  to  the  leyee,  b j  means  of  8  or  10 
short  spnrs  at  right  angles  to  the  river  Dank:,  built  of  crib  timbers,  and  suitably 
located  so  as  to  cause  a  deposit  of  silt  and  mud,  and  a  refilling  of  the  bank  which 
has  been  washed  away. 

It  is  then  hoped  to  gradually  divert  the  main  channel  of  the  river  to  the  north  side 
of  Bonpas  Island,  where  it  was  many  years  ago. 

Spurs,  such  as  it  is  intended  to  construct,  have  been  very  successful  in  other  rivers 
where  they  have  been  employed.  The  available  funds  on  hand  for  this  purpose  are, 
however,  too  small  to  allow  of  any  very  complete  work  to  be  done,  and  should  we 
have  to  record  a  failure  of  this  attempt  it  will  only  be  due  to  the  smallness  of  means 
put  in  our  hands^  which  are  hardly  adequate  to  the  undertaking. 

It  is  intended  to  begin  work  of  construction  of  spurs  within  a  few  days.        ' 

,  SNAG-BOAT. 

The  snag-boat  Richard  F&rd  was  sent  out  to  remove  some  of  the  worst  snags 
which  had  accumulated  in  the  channel  during  the  last  few  years,  between  Mount 
Carmel  and  the  mouth  of  the  river.  Tne  boat  has  done  good  work  durine  the  short 
time  it  has  been  possible  to  work  with  it,  but  the  amount  of  work  desirable  to  do  is 
still  very  considerable,  and  unfortunately  will  have  to  be  delayed  until  suitable 
appropriations  for  the  lower  part  of  the  river  are  made.  The  sum  of  |5,000  yearly 
should  be  applied  to  snagging. 

I  append  a  few  data  in  regard  to  work  done  by  the  boat  during  last  fall: 

Days  in  commission number..  42 

Snags  removed do...  151 

Total  weight  of  snags  removed tons..  901 

Average  length  of  each  snag feet..  53.6 

Average  weight  of  each  snag pounds..  Il,d;i9 

Average  cost  of  removing  each  snag $7.65 

Average  cost  per  ton  of  snag $1,283 

CONDITION  OF  THE  RIYSB. 

As  there  has  been  no  work  done  on  the  lower  portion  of  the  river  for  a  few  years, 
severiJ  of  our  improvements  have  been  either  destroyed  or  rendered  less  efficient 
than  before.  This  is  particularly  true  at  New  Harmony,  where  the  dam  built  on  one 
side  of  Bibeyre's  Island  has  been  rendered  useless  by  the  river  cutting  around  it. 

AT  LITTLE  CHAIN. 

The  work  of  improvement  having  never  been  completed  has  that  much  sooner  got 
out  of  repair,  and  is  now  of  a  doubtful  benefit  to  navigation. 

In  addition  to  the  several  obstructions  mentioned  yearly  in  our  reports,  numerous 
snags  also  infest  the  lower  river  from  the  month  to  Grand  Chain,  and  navigation  at 
low  water  is  both  difficult  and  dangerous. 

Although  the  amount  of  freight  which  could  go  by  the  water  route  is  very  great, 
steam-boat  men  have  found  it  unprofitable  to  run  their  boats  at  low  water,  and  during 
low  water  the  boats  are  taken  on  the  Ohio  River. 

As  will  be  seen  from  the  accompanying  statistics,  the  amount  of  commerce  reported 
as  done  on  the  Lower  Wabash  is  small,  tne  principal  reason  being  the  unusual  length 
of  time  during  which  low  water  prevailed  durins  last  season,  there  having  been  in 
all  hardly  more  than  four  mouths  during  which  me  river  could  be  navigated. 

The  comparative  statistics  tor  the  whole  Wabash  River  also  accompanying  this  re- 
port show  an  increase  of  trade  on  the  whole  river  over  the  preceding  year,  this 
being  due,  however,  to  the  influence  of  the  Upper  Wabash,  where  a  good  trade  was 
done  Jast  season.  I  must  add,  however,  that  the  commercial  statistics  of  the  Lower 
Wabash  are  incomplete,  as  it  was  found  impossible  to  ascertain  the  amount  of  trade 
done  by  several  steam-boats  from  the  Ohio  River  which  have  made  various  trifis  dur- 
ing the  winter  months. 

In  conclnsion  I  would  add  that  I  do  not  anticipate  any  increase  in  the  commerce 
of  the  Wabash  River  until  navigation  is  put  on  a  permanent  footing,  such  as  to  be 
independent  of  low- water  stage. 

The  depth  of  3^  feet  contemplated  in  our  present  project,  even  if  it  could  be  ob- 
tained permanently,  is  too  small  to  allow  for  the  needs  of  present  or  future  naviga- 
tion, and  if  permanent  improvement  of  the  water-way  must  be  obtained  recourae  will 
have  to  be  bad  in  the  end  to  a  system  of  slackwater  navigation,  such  as  is  making 
many  other  rivers,  which  are  much  smaller  and  naturally  less  important  than  the 
Wabash  River,  channels  of  transportation  of  the  first  importance  in  the  economy  of 
the  ooantry. 
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The  Wabash  River,  flowine  as  it  does  for  many  hnndieds  of  miles  tfarongti  a  con- 
stantly increasing  extent  of  Uie  most  fertile  land,  is  worthy  of  all  improyement. 


Very  respectfully  sabmitted.    Yonr  obedient  senrant, 

O. 

MlJ.  AM08  SnCKNBT, 

CarpB  of  Bmgine9r$t  <7.  8,  A, 


Id.  PXTITDIDnBR, 

Amigkmt  Bugimeer. 


COMMSBCIAL  BTATtmCB. 

Liai  of  Btean^hoaU  plying  on  Wabash  Miter  ftelow  Vlnoenne$  during  tkejkoal  poor  ending 

June  30,  1689. 


liTamea. 

Kbfkdofbost. 

Where  plying. 

City  of  NMbvUIe 

Stem  wheel 

do 

New  Hamiony  and  month  of  riTor. 
Do. 

J.  KDronlllard 

Nellie  Hndaon 

....do 

Da 

IkfoDt^f  xnmft  .........x.-^....T..iT..«r. 

Side  wheel 

Gmnd  lUplds  to  month  of  rlrer. 
Do. 

D.A.  Grooden 

Stem  wheel 

FloaUng  nw-nill. .. 
Propeller  .  t  ........  r 

Jambo 

A.Capy.. 

Iconise...... -. 

Do. 
White  Riyer  and  month  of  river. 

..,.do 

If  onnt  OamMl  and  month  of  river. 

Amount  affreight  carried  bg  steaa^hoat  and  other  oraft  on  Wehadi  River  beUm  Ftaeeaiiet 

forfieoal  year  ending  June  30, 1889. 


Artielfla. 


Qnantitteo. 


Lumber  and  logs  "nfbed** foetkRlff. 

Spokea, fellies,  and  hickory  bntto do... 

Com .' bnshelB. 

Wheat   do... 

MiscellaDeoas  merohandlae pounds. 

Stavtsin  bolt-8  nnmber. 

Ho4Mling in  bolts do... 


Total 


18,  SOS,  000 
1,000.000 
909,000 
20,000 
120,000 
400,000 
000,000 


Approximaie 
value. 


$185,  roo 

7,  fOO 

62, 7M 

15,  too 

12. 000 

4,0  JO 

4,800 


291,000 


IMPSOYEMENT  .iBOYE  YmOBNlVBS. 

The  amount  appropriated  by  act  of  Aagnst  11, 1888  ($5,000),  was  not 
safQcient  to  attempt  any  work  other  than  snagging,  and  was  therefore 
applied  to  that  work  between  Yincennes  and  Terre  Hante. 

In  order  that  operations  might  commence  as  soon  as  possible  for  the 
relief  of  navigation,  it  was  deemed  advisable  to  charter  a  steamer  to 
work  at  snag-palling  until  there  was  safflcient  water  to  permit  the 
snagging  outfit  laid  up  at  Mount  Oarmel  to  get  up  to  Yinoeunes.  There 
were  so  many  snags  at  this  portion  of  the  river  that  navigation  was 
suspended.  A  small  stem- wheel  steamer,  the  Ida  Lee^  was  chartered, 
rigged  with  a  derrick,  and  set  to  work  on  the  25th  of  September,  and 
continued  until  December  1.  The  snagging  outfit  from  Mount  Oarmel 
arrived  November  15  and  worked  until  December  29,  when  operations 
were  stopped  on  account  of  the  exhaustion  of  the  funds*  These  boats 
did  good  service  and  opened  navigation,  but  were  unable  to  complete 
the  work  of  clearing  (he  river.  At*  the  close  of  the  season  the  snagging 
outfit  returned  to  Mount  Oarmel  to  be  laid  up. 

It  is  evident  that  the  work  of  removing  snags  must  be  done  at  inter- 
vals for  an  indefinite  period,  but  this  work  would  be  comparatively 
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light  for  each  year  after  a  thorough  clearing.  In  estimating  an  amount 
necessary  to  complete  existing  project  it  mast  be  andersto(Ml  that  addi- 
tional obstrnctions  coming  into  the  river  will  require  additional  work. 
|t  is  probable  that  $2,000  or  $3,000  a  year  would  keep  the  river  clear  of 
snags  after  it  had  been  well  cleared  out. 

E8TIMATBS. 

The  following  table  of  estimates  is  for  the  more  important  work 
needed  in  this  part  of  the  river,  and  any  funds  that  might  become 
available  would  be  applied  to  the  objects  stated : 

Snaii^ging fire  monthB,  at fSOOper  month |4,000 

Bepaun  to  Eight-Mile  Island  Dam 500 

Dre^ng 4,000 

Contraotion  works  and  bank  protection • 10,000 

Care  of  plant  and  oontingenoiea 1,500 

Total 20,000 

The  first  item  must  appear  yearly  in  estimates  until  the  river  is  well 
deared  of  snags. 

The  report  of  Assistant  Bngineer  O.  L.  Petitdidier  and  commercial 
statistics  are  appended. 

Jnly  1, 1888,  amonnt  avaUable .  |60.03 

▲monnt  appropriated  by  aot  of  Angnst  11, 1888 '. 5,000.00 

5,060.03 
Jnly  1, 1889,  amount  expended  during  fiscal  year,  ezelasiTe  of 

liabUities outstanding  Jnly  1, 1888 |4,808.25 

Jnly  1, 1889,  outstanding  UabiUties 6.85 

4, 815. 10 

Jnly  1, 1889,  balance  available 244.93 

(Amount  (estimated)  required  for  completion  of  ezistinff  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^1    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Mt.  Cabmsl,  Iix.,  Jun0  30, 1889. 

Major  :  I  haye  the  honor  to  submit  the  foUowing  report  on  the  improyemeat  of 
the  Wabash  River,  above  Yincennes,  during  the  fiscu  year  endiuff  June  30,  1889 : 

The  project  for  the  improvement  of  this  portion  of  the  river  has  consisted  of  re- 
moval of  obstructions  in  the  channel,  construction  of  wing>dams,  and  closing  of  harm- 
ful channels. 

An  appropriation  of  $5,000  having  been  granted  by  Congress  August  11, 188S,  the 
work  of  improvement  which  had  to  be  abandoned  during  1887-'88  was  resumed  as 
soon  as  the  funds  became  available. 

As  the  amount  appropriated  was  small  no  work  could  be  undertaken  beyond  the 
removal  of  snags,  which  had  become  very  numerous,  and  in  places  had  completely 
blocked  the  channel  at  low  water. 

Wolfs  Cut-off,  of  which  mention  has  been  made  in  previous  reports,  had  become  en- 
larged by  caving  of  its  banks  to  such  an  extent  as  to  practically  absorb  the  whole  of 
the  river,  so  that  the  channel  through  the  old  river  had  to  be  abandoned.  The  cut- 
off itself  had,  in  the  mean  time,  become  so  full  of  snags  that  it  became  impossible  for 
the  boats  to  pass  the  obstruction,  even  at  a  medium  stage  of  water,  and  through  navi- 
gation had  to  be  suspended. 

Other  portions  of  the  river  between  WolTs  Cut-off  and  Terre  Haute  had  also  become 
so  full  of  snagB  that  they  were  almost  impassable. 

Horse-Shoe  Bend  Cut-Off,  20  miles  above  Yincennes,  had  also  become  dangerous  to 
navigation.    In  brief,  navigation  at  low  water  was  entirely  snspended. 
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As  the  crops  of  1888  along  the  lands  bordering  the  river  were  Terjr  1*1]^,  and  the 
steam-boat  men  were  very  anxious  to  have  the  snags  removed  at  the  earuest  oppor- 
tunity, the  steamer  Ida  Lee  was  chartered  at  onee,  and  after  being  fitted  as  a  snag- 
boat  was  put  to  work  removing  the  worst  snags  in  the  channel  below  Terre  Hante, 
until  such  time  as  our  regular  saas -boat  oonld  be  brought  up  from  lit.  Carmel,  where 
it  was  detained  below  the  Rapids  oy  low  water. 

Work  was  begun  by  the  Ida  Lee  on  the  85th  of  September,  1888,  this  boat  being 
joined  by  the  (heeo  and  snag-^seow  on  November  15,  both  boats  remaining  at  work  at 
the  same  time  until  Deoe'mber  1,  when  the  Ida  Lee  was  laid  up. 

The  Oeeee  and  snag-scow  remained  at  work  until  Deoeoiber  SI9,  when,  the  funds 
having  been  nearly  exhausted,  work  was  suspended. 

The  total  amount  of  work  done  b^  the  two  boats  and  oost  of  same  is  as  follows,  viz : 

Days  at  work •• .• number..        99 

JSnags  pulled,  out  up,  and  disposed  of do 448 

Weight  of  snags ...•.....•.••• tons..  1,906 

Average  length  of  snags •• • feet..  46.85 

Average  weight  of  snags ....  ..•— pounds..  8,545 

Average  oost  of  removing  each  snag....^..... $7.9*2 

Average  cost  per  ton  of  snags 1.85 

The  work  done  by  the  boats  has  been  of  great  benefit  to  navigation,  but  owing  to 
insufficiency  of  appropriation  could  not  be  made  as  complete  as  desired. 

I  append  the  following  letter  from  Mr.  Allen  Tindoiph,  of  Vincennes,  Ind.,  who 
operates  the  Crown  Paint  and  barges : 

"  ViNCRNNRS,  Ind.,  June  26, 18R9. 

'*  Dear  Sir:  The  work  done  by  your  boat  Oeeeo  in  clearing  the  drift  and  snags  out 
of  Wofi's  Cut-Off  and  Horse-Shoe  enable  us  to  navigate  these  places  with  safety.  Had 
they  not  been  cleared  of  these  obstructions  it  would  have  been  impossible  for  our 
boats  to  run  at  any  time  this  year,  except  this  month  of  June,  the  water  being  higher 
this  month  than  since  1886.  We  hope  yon  may  be  able  to  oome  here  and  do  more 
work  this  fall.    The  river  needs  it  badly. 

<<Allbn  Tindolph. 

''Mr.  O.  L.  PxnTDiDiER.'' 

ooin>rnoN  of  thb  ritkr. 

The  portion  of  the  river  between  Terre  Haute  and  Vincennes,  90  miles  in  length, 
has  been  much  benefited  by  the  removal  of  numerous  snags  during  the  last  fiscal  year, 
and  is  now  in  fair  condition.  It  is  not,  however,  to  be  ignored  that  such  relief  to  navi- 
gation is  only  temporary,  and  that  the  yearly  removal  of  sna^s  for  many  years  to  come 
will  be  necessary  in  order  to  keep  up  with  the  wants  of  navigation. 

The  cut-off  at  Horse-Shoe  Bend  and  Wolfs  Cut-Off,  which  are  now  open,  will  proba- 
bly be  closed  again,  or  at  least  become  very  dangerous  to  navigation,  unless  some 
work  is  done  during  the  coming  fiscal  year. 

Unfortunately,  the  failure  of  the  appropriations  during  last  session,  and  the  ex- 
haustion of' the  runds  on  hand,  will  prevent  any  work  being  done  during  the  coming 
fiscal  year,  and  it  is  feared  that  much  of  the  good  work  done  during  the  present  fiscal 
year  will  go  for  naught. 

There  are,  besides  the  snags,  a  few  very  bad  gravel  reefs,  which  could  be  easily 
dredged  out,  while  some  reefs  of  shifting  sand  could  be  out  out  by  light  wing-dams. 
But  these  works,  much  as  they  are  needed,  can  not  be  contemplated  unless  adequate 
appropriations  are  made  at  one  time. 

Our  plant  for  the  Upper  Wabash  consists  of  a  snag-soow,  fitted  with  suitable  ma- 
chinery, and  the  steamer  Osseo,  used  as  a  tow-boat. 

The  OseeOf  now  some  fourteen  years  old,  is  in  such  a  poor  condition  that  she  is  unfit 
to  be  used  any  lonj^er,  and  it  will  be  necessary,  when  contemplating  snagging,  to  con- 
template the  building  of  a  new  snag-boat^ 

Although  there  have  been  but  one  hundred  and  forty-six  days  when  the  water  was 
at  such  a  stage  that  the  boats  could  run,  yet  the  amount  of  commerce  on  the  river  has 
increased  to  quite  an  extent,  and  that  under  the  unfavorable  condition  of  prolonged 
extreme  low  water  and  the  formation  and  closing  by  snags  of  one  cut-off. 

The  portion  of  country  along  the  Wabash  River  is  very  fertile,  and  navigation,  if 
brought  to  a  permanent  basis,  would  add  greatly  to  the  wealth  of  this  section ;  but 
full  success  will  be  attained  only  by  the  use  of  slackwater  navigation,  which  the 
probable  commerce  fully  Justities,  in  my  Judgment. 
Very  respectfully,  your  obedient  servant, 

O.  L.  Pktitdidibr, 

Jeeietant  Engineer, 

Mai,  Amos  Sticknrt, 

CoTjpe  of  Engineered  U,  8.  A. 
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COMMXRCIAL  STATISTIGS. 


SSiawing  the  amount  of  freight  carried  by  stean^hoaU  and  other  craft  on  Wabash  River 
above  Vxncennee  ditring  the  fiscal  year  ending  June,  30, 1889. 


ArttdM. 


Oom bushels. 

Wheat.... do... 

OaU do... 

Salt tMkirels, 

Lime do... 

Lumber feet,B.M. 

Floor barrels. 

Feed-meal bajcs. 

Hay bales. 

MiHoeUaneoas  merchandise pounds. 

Staves number. 

PasMUf^cTS,  arexage  fare $1 do... 

Logs  and  lumber '^rafted" £Bet,B.M. 

Total  approximate  value 


QnantitiM. 

Approximate 
value. 

482.150 

9129,047.70 

128.099 

92,324.25 

4«,000 

11,960.00 

4,000 

4,500.00 

2.500 

1, 500. 00 

514,750 

772, 125. 00 

1.450 

4.8.M).00 

14,950 

22,425.00 

970 

1,425.00 

1,543,700 

154,370.09 

30,000 

676.  00 

1,116 

1,116.00 

12.340.000 

86.880.00 

1,282,608.06 

lA9i  of  eteamrhoaU  plying  on  Wabash  River  above  Vtnoennes  during  the  fiscal  year  ending 

June  30,  1889. 


Karnes. 


Sosedale 

Ida  Lee  ...... 

Cohasset..... 
DMuntlees.... 

Diaoa 

Little  Joker . 
Crown  Point 


Kind  of  boat 


Stem  wheel. 
...do 


.do 
do 
.do 
.do 
.do 


Tonnage. 


Tons. 

250 

ISO 

90 

50 

75 

50 

250 


Where  plying. 


Yinoennes  to  Terre  Haute. 

Do. 

Do. 
Terre  Haute  and  points  above. 

Do. 

Do. 
Yincennes  and  Terre  Haute. 


Comparatioe  Statement  of  oonmeree  on  Wabash  River  for  the  fiscal  years  1386, 1887,  1888, 

and  1889. 


1887. 


Tons. 


97,610 
122,720 


Approximate 
value. 


$1,190,868 
1,617.047 


1888. 
1880. 


Tons. 


68,014 
106.618 


Approximate 
value. 


$585,006 
1,678,698 


BE  5. 

IMPROVEMENT  OP  WHITE  RIVER,  INDIANA. 

The  work  done  daring  the  year  has  consisted  in  the  continnation  of 
the  improvement  at  Kelly's  Bipple  with  the  fands  available  at  the 
beginning  of  the  year,  amounting  to  $2,592.23.  In  act  of  August  11, 
1888,  an  additional  amount  of  $5,0(t0  was  appropriated,  with  the  proviso 
that  it  was  not  to  be  expended  until  the  bridges  over  the  river  were  so 
changed  as  not  to  obstruct  navigation.  Notice  from  the  Secretary  of 
War  was  served  upon  the  railroad  companies  controlling  the  bridges 
to  make  such  changes,  and  January  1, 1890,  was  the  limit  of  time  allowed 
for  completion  of  changes. 

As  yet  the  bridges  have  not  been  changed,  and  consequently  the 
amount  of  the  last  appropriation  can  not  be  expended.    With  the  bal- 
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ance  from  old  appropriation^  howeTer,  work  was  done,  which  makes  a 
good  channel  throngh  the  rock  ledge  75  feet  wide ;  and  it  is  bdieved 
that  this  will  serve  for  the  present  needs  of  navigation. 

The  dredge  worked  from  the  beginning  of  the  fiscal  year  until  Sep- 
tember 30,  when  it  was  laid  np.  The  amount  of  rock  removed  by  the 
dredge  was  7,835  cubic  yards,  which  was  placed  in  a  dike  along  the 
side  of  the  channel. 

Some  dike  work  will  be  needed  to  complete  the  improvement  at 
Kelly's  Bipple  as  far  as  it  is  deemed  necessary  to  carry  it  for  the  pres- 
ent. 

The  report  of  Assistant  Engineer  O.  L.  Petitdidier  and  commercial 
statistics  are  appended. 

Monejf  HatemmL 

July  1, 1888,  smoont  ay»aable ^ « $2, 34a  26 

▲moimt  appropriated  by  act  of  Aognrt  11, 1888 6,000.00 

7,34aa6 

Jaly  1, 1889,  amount  expended  during  fiaeal  year,  exelnaiTe  of 

liabilitiee  outatanding  Jaly  1. 1888 t2,190.74 

July  1.  1889,  oatstanding  liabiiitiea • 3.75 

2, 124. 49 

July  1, 1889,  balance  available 6.22^.77 

(Amoant  (eetimated)  reqniied  for  completion  of  exirtinic  project 12, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,1891  10, 000. 00 
Submitted  in  compliance  wiui  reqnirementa  of  seotionB  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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MoTJHT  Cabmbl,  Iix.,  Julp  2,  1889i 

Major  :  1  have  the  honor  to  snbmit  the  following  report  on  improvement  of  White 
Biver  daring  the  fiscal  year  1888-^89: 

The  only  work  done  dnrinff  the  fiscal  year  endins  Jane  30, 1889,  has  consisted  of 
the  contin nation  of  work  at  telly's  Bipple,  where  the  rock  already  blasted,  hot  left 
in  place,  was  being  removed  by  the  dredge. 

As  reported  in  former  reports,  the  work  of  improvement  at  this  place  has  consisted 
of  catting  a  chnte  throngh  a  cnain  of  rocks  known  as  Kelly's  Bipple,  this  chate  to 
be  2,250  ^t  long,  75  feet  wide  at  the  low- water  mark,  and  not  less  than  3^  feet 
deep. 

Ihe  dredge,  which  had  already  started  on  its  last  cat  through  the  chute  when  last 
annual  report  was  made,  was  kept  steadily  at  work  until  the  cut  was  completed,  and 
the  chute  had  a  clear  width  of  75  feet  between  dikes  at  low  water. 

Dredging  was  completed  on  September  30,  when  the.  dredge  was  laid  up,  and  a  force 
employed  in  grading  the  material  cast  by  the  dredge  to  a  aniform  height  of  5  feet 
above  low  water ;  this  portion  of  the  work  was  competed  October  30,  when  all  work 
was  BUBpended  and  dredge  put  in  winter  quarters. 

The  work  of  improvement  at  Kelly's  Bipple  is  now  completed,  the  chnte  being 
cleanly  dredged  for  its  whole  width  of  75  feet,  and  having  a  minimum  depth  of  3  feet, 
BO  that  boats  and  rafts  pass  readily  through  whenever  stage  of  water  is  such  that  they 
can  get  to  it. 

I  append  a  few  data  showing  extent  and  cost  of  principal  operations: 

Bock  removed  by  the  dredge cubic  yards..  7,835 

Days  dredge  was  at  work number..  90 

Average  daily  rate  of  excavation,  including  all  the  time  dredge  was  in  com- 
mission  ^ cubic  yards..  87.05 

Lineal  feet  of  dike  graded  to  within  5  feet  of  low-water  mark feet. .  2, 035 

Approximate  total  cost  of  dredging  and  fpidin|^ ....12,405.60 

Average  cost  of  dredging  and  grading,  indading  all  expenses,  per  cable 


APPENDIX   EE — ^EEPOET   OP   MAJOE   STICKNEY. 


1939 


The  kind  of  rook  dredged  oat  has  varied  from  rather  soffc  soap-stone  (coal  measnres) 
to  hard  sand-stone,  and  from  d^ris  of  a  few  ponnds  in  weight  to  blocks  containing 
often  30  to  40  onbio  feet. 

CONDITION  OF  RIVER. 

The  condition  of  river  is  not  very  satisfactory,  as,  althongh  at  the  place  where  work 
of  improvement  was  done,  we  have  obtained  permanently  a  depth  of  3  to  3^  feet  where 
the  former  depth  was  counted  by  inches,  yet  there  remain  many  portions  of  the  river 
below  Hazleton  where  a  depth  of  less  than  2  feet  is  found,  the  shoals  being  in  most 
oases  composed  of  sand  reefs. 

Besides  these  obstmotions,  there  are  nmneitras  snags  which  have  lodged  in  Ibe 
channel  since  snagging  operations  have  been  suspended. 

Altogether  the  condition  of  the  river  at  low  water  is  poor,  and  navigation  by 
steam- boats  is  almost  entirely  suspended,  the  principal  obstruction  to  steam-boats 
being  the  EvansviUe  and  Terre  Haute  bridge  at  Decker  Station,  2  miles  above  Hazle- 
ton. 

This  bridge  is  provided  with  a  very  imperfect  draw,  located  over  a  sand-bar,  to 
which  boats  oan  have  access  only  at  a  stage  10  feet  oc  more  above  low  water. 

There  has  been  no  8tep  taken,  so  far  as  could  be  ascertained,  by  the  railroad  com- 
pany to  modify  their  bridge  in  accordance  with  request  of  Secretary  of  War,  sent 
them  last  winter. 

I  append  a  table  showing  whatever  commercial  statintioe  it  has  been  possible  to 
obtain ;  also  a  comparative  statement  of  commerce  for  the  last  four  years. 

I  inclose  a  table  giving  names  of  the  steam-boats  which  have  made  trips  on  the 
White  River,  with  the  exception  that  the  Huyh  Barr,  a  small  steam-boat  of  :u  tons 
burden,  is  permanently  at  work  above  the  Hazleton  Bridge  at  Decker  Station. 

The  last  appropriation  having  been  made  conditional  on  the  improvement  of  rail- 
road bridge  above  mentioned,  there  are  at  present  no  available  funds  with  which 
any  work  of  improvement  might  be  contemplated,  but  should  there  be  any  funds 
it  would  be  recommended  that  the  snag-boat  Eiohard  Ford  be  put  in  commission,  re- 
moving numerous  snags  between  Hazleton  and  the  mouth  of  the  river. 

It  is  thought  that  uiree  or  four  months'  work,  at  an  expense  of  |3,700  to  |3,600, 
would  be  of  great  benefit  to  the  navigation. 

No  new  works  are  recommended,  lor  the  reason  that  it  is  felt  that  the  present 
project  of  improvement  ta  obtain  a  depth  of  3  feet  does  not  satisfy  the  needs  or  con- 
ditions of  present  or  future  successful  navigation,  and  I  am  more  oonvinced  than 
ever  that  slaok-water  navigation  is  the  only  true  method  of  improvement  for  rivers 
having  such  a  regime  as  the  White  Biver. 

The  cost  of  improvement  of  a  river  by  looks  and  dams  is  certainly  expensive,  but 
it  is  susceptible  of  a  close  approximation  in  the  estimate,  and,  above  all,  the  improve- 
ment is  permanent. 

Very  respectfully  submitted. 
Your  obedient  servant, 

O.  L.  Pbtitdidixr, 

Ai9isUmt  Engineer, 

MsJ.  Amos  Sticknst, 

Carps  of  JEngiMerSf  U,  3,  A. 


COMMERCIAL  STATISTICS. 

lA$t  of  gtoam-hoaU  plying  on  WkUeEiwry  In^^ana,  dnring  ihejiaoal  year  ending  June  30, 

1889. 


Hncb  Barr. 
A.Carey... 
Mo&tesiiiiia 


Kind  of  boat 


Stem  wheel 
Propeller... 
Side  wheel.. 


Tonnage. 


ibfu. 
33 


Where  plyinip. 


Decker's  to  Weat  Fork. 
Month  of  river  to  Haielton. 
Da 
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Comparative  sUUemeni  of  oommereeon  WkUe  Bitot,  Iwiiawa.for  Ube  IImnU  yeorf  1886-W, 

1886,  and  1889. 


1888. 
1887 


Tons. 


•2,875 
4^658 


Approxfanaito 

TftllM. 


$3^008 

181,668 


1888 


8,488 
87,888 


irslne. 


871.145 
187,868 


Showing  the  aiiioiiii<  of  freight  earried  hg  oteafo-hoato  tmd  other  eritft  o»  White  River^ 

Indiana,  fiooat  goar  ending  Jwne  90, 1889. 


Lumber  Md  loss  "nfled" fe«i,B.  M. 

StoTM  And  hMoiiig immbflr. 

Hay 

Total  approzimftto  Talne 


QiuaUtiea. 


8,880,800 

4,08(^080 

SO 


AppiwdoMte 
ralne. 


8105,808 

32,008 

858 


187,850 


The  steam-boat  Hugh  Bmrr  has  been  at  work  on  the  West  Fork  during  the  paat 
year,  but  no  statistios  oonld  be  obtained  firam  her. 
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IMPROVEMENT  OF  GREAT  KANAWHA,  ELK,  AND  GAULEY  RIVERS,  WEST 
VIRGINU,  AND  IMPROVEMENT  OF  NEW  RIVER,  IN  VIRGINIA  AND  WEST 
VIRGINIA. 


RETORT  OF  CAPTAIN  THOMAS  TURTLE^  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  IbdO,  WITH 
OTHER  DOCUMENTS. RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 

1.  Great  Kanawha  River,  West  Virginia,  i  3.  Elk  River,  West  Virginia. 


2.  Operating;  and  care  of  locks  and  dams 
on  the  Great  Kanawha  River,  Weat 
Virginia. 


4.  Gaiiley  River,  West  Virginia. 

5.  New   River,  Virginia  and  West  Vir- 

ginia. 


(For  letter  of  transmittal,  see  Appendix  I.) 


F  F  I. 


IMPROVEMENT  OF  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  object  of  the  improveraent  has  been  to  give  a  depth  of  Dot  less 
than  6  feet  all  the  year  aroaud  throaghont  the  whole  river,  96  miles. 
The  means  are  locks  and  dams.    The  locks  are  about  300  by  50  feet. 
The  following  table  shows  the  present  condition : 


No. 

Difltanoe  in  miles  tram  ChulMton. 

Style  of  d«m. 

Corn* 

pleted 

in- 

Remarks. 

2 

26  milosftboTO «• 

Fixed 

1887 
1882 
1880 
1880 
1886 

In  operation. 
Do. 

8 

21  miles  above 

....  do ............. 

4 

15  miles  abore - 

Movable 

do 

Do. 

ft 

9ml1effa)>oTe ....  r,,.^.,,  r, 

Do. 

« 

4 miles  below.............. 

...  do 

Do. 

7 

14  miles  below 

....do 

Under  contract. 

8 

22}  miles  below 

....do 

ICow  advurtised. 

One  more  site  may  be  occapied  above  and  several  more  below.  Some 
dredging  is  also  required  in  the  pools,  as  well  as  the  removal  of  snags 
and  rooks. 

The  data  for  the  preparation  of  the  deeds  for  the  site  of  Lock  and  Dam 
No.  8  were  given  from  the  office  in  Charleston  last  December,  but  owing 

1941 
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to  what  seems  to  have  been  most  anneoessary  delay  in  the  preparation 
of  these  papers,  the  work  on  the  lock  has  not  yet  been  let  at  contract, 
and  a  most  regrettable  delay  of  practically  an  entire  season  in  the  com- 
pletion of  that  work  has  resulted. 

Mr.  A.  M.  Scott  has  continned  to  exercise  the  local  charge  in  his  usual 
efficient  manner.  His  report,  which  is  appended,  treats  in  detail  of  the 
operations  of  the  year. 

As  the  improvement  of  the  river  has  progressed  the  commerce  on  it^ 
notably  the  shipment  of  coal,  has  greatly  increased. 

The  telephone  line  has  been  maintained  between  the  central  office  in 
Charleston  and  the  locks,  and  it  is  used  by  night  as  well  as  by  day,  be- 
ing found  indispensable  for  the  proper  oversight  and  direction  of  the 
operation  as  well  of  construction  as  of  maintenance. 

A  gauge-reader  has  been  kept  at  Kanawha  Falls,  near  which  place 
the  Oauley  joins  the  New  to  form  the  Great  Kanawha  Kiver ;  and  another 
at  Hinton,  where  the  Oreenbrier  empties  into  the  New  Kiver.  The 
compensation  of  these  men  is  less  than  $10  a  month  each.  They  send 
to  the  central  office  daily  reports  by  postal-card  of  the  stage  of  the  river 
at  their  respective  stations,  and  by  .telegraph  when  there  is  a  rapid 
rise.  These  reports  are  necessary  as  warnings  to  the  central  office  in 
Charleston  in  order  that  such  maneuvers  of  dams,  etc,  may  be  hail  in 
time  as  the  height  and  duration  of  the  freshets  may  require. 

For  perfect  security  a  similar  station  should  be  occupied  at  some 
point  on  the  Upper  Oauley,  and  perhaps  idso  on  the  Blk. 

Money  staiement. 

July  1, 1883,  amount  available $5,895. G2 

Amount  appropriated  by  act  of  August  11,  1888 350,000.00 

?55, 895. 62 
July  1,  1889,  amount  expended  during  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,  1888 34,953.28 

July  1, 1889,  outstanding  liabilities 3,000.00 

July  1, 1889,  amount  covered  by  existing  contracts 130, 534, 05 

168, 487. 33 

Julyl,  1889,  balance  avaUable : 187,40% 29 


I     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  building  a  look-house  and  out-buUdings  at  Lock  No,  7,  opened  at 
the  United  States  engineer  oficOf  Charleston,  W.  Fa.,  at  A  p.  m,,  September  12,  1»88. 

[Work  in  ohftrge  of  CoL  WiUlam  P.  Craifchill,  Corps  of  Engineers.  Approximato  qnantities  of  excava- 
tion and  masonry  In  foundations :  Excavations,  66  oabio  yards ;  masonry,  50  cabio  yards ;  pier  stones, 
14  in  nomber.] 


Ko. 

Kame  and  address  of  bidder. 

Look-house, 

eto.,oomplete, 

except  exoa- 

▼ations  and 

Exca- 
vation 
per 
oabio 
yard. 

Masonry 

per  cubic 

yard. 

Pier 
stone, 
each. 

Total 
amount 
of  pro- 

poeal. 

1 
2 

Alexander  H.  Wilson,  St.  AlbanSjW.  Va 

Honrv Crawford.  St.  Albwii.W,  va ^.. 

$2,486 

a.«oo 

2.450 
2,376 

10.80 
.80 
.27 
.27 

$5.00 
6.50 
5.25 
4.00 

r^.oo 

1.50 
2.00 
1.00 

$2,762.50 
2, 815. 50 
2,758.05 

8 

Martin  V.  Smith.  Charleston.  W.  Va 

4* 

David  Effsn.  Charleston.  W.  va - 

2.000.55 

*This  proposal  is  not  signed,  but  the  bidder  was  present  and  acknowledged  the  proposal  as  his,  as 
Indicated  by  the  guaranty. 

Contract  with  DaWd  E|(an. 
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Ab»tract  ofpropotaUfor  huUding  guard-oribs  at  Loeh  No.  2,  Oreat  Kamawha  River^  opened 
at  the  United  8UUe8  engineer  office^  CkarleeUm,  W.  Fa,,  at  4  p.  m.,  October  11,  I8b8. 


• 

Approx- 
imate 
qoan- 
dties. 

Ko.l.  Layton 

'Wmiama,^al. 

den,  W.  Ya. 

]!ra2.  Keeneyft 
Whit&Handley. 

l!ro.8.  ChArlee 

F.  Littlepage, 

Charleston, 

W.Va. 

No.  4.  John  Hor» 

gan,  Charleston, 

"W.Va. 

Bid. 

Amoout 

Bid. 

Amount. 

Bid. 

Amount 

Bid. 

Amoont. 

Timbor  and   plank, 
perl,0OOflBet,&M.. 

Stone  Ailing,  per  oa- 
blo  yard 

80.000 
1,400 
8,200 

$28.00 

1.40 

.04 

$2,240  188.00 

1,960      LOS 

128        .07 

• 

$2»OA0  $85.00 
2,810      1.76 
224        .071 

$2,800 

2.450 

240 

$29i00 
L45 

.021 

$2,808 

2,080 

88 

Drift-boltoAnd  apikea, 
vvr  pound . . . , 

frat   ^wuuva  ........ *i^ 

Tetal 

4,828 

6^174 

6^480 

4,510 

Contract  with  Layten  Williams. 


Abetraei  ofpropoeaU  for  buUdU^  Look  No.  7  of  ike  Chreai  Kanatdha  Biver  improvement, 
opened  at  the  UnUed  States  engineer  bffiee^  vharleston,  Kanawha,  W,  Va.,  at  A  p.m., 
October  23, 1888,  bjf  Col.  WUUam  P.  Craighill,  Corps  of  Engineers. 


Katfrrialti 


Ombhing  and  clearing,  eompleto. 
Criblogs In  coifer-dania,  per  iln.  ft. 
Sheathing,  per  1,000  feet,  B.  K  .. 

Coffer-dam  mling per  cq.  yd. . 

Excaration  do.... 

Excavation  rock do.... 

Embankment do. . . . 

Paddling do.... 

Concrete  ....•..........•••do.... 

Backing  masonry do.... 

Rock>flM)e  masonry do — 

Pointed-face  masonry do — 

Cat*8toBe  masonry do — 

Sills   do.... 

Qaoins do — 

Coping do.... 

Stoneliling .-*. do — 

Riprap,  hand  placed do. . . . 

Paving do — 

Timber  in  permanent  oonstmo- 

tion,Der  1,000  fiBet,  B.  H 

Belt  holes  In  masonry,  per  lin.  ft. . 


000  $0. 


48, 

27,000 

7,200 

24,000 

500 

8^000 

400 

600 

6^800 

1,800 

1,080 

200 

220 


840 
8,800 
2.200 

050 

00,000 
1,200 


L  C.  L  Me- 

Donald,  Pitta- 

borgh,  Pa. 


Bid. 


20 

20.00 

.50 

.96 

8.00 

.45 

.75 

7.60 

7.86 

8.00 

18.40 

15.76 

1&66 

65 

17.65 

L50 

2.50 

6.50 

37.00 
.40 


7523. 


$100. 

0,600. 
810. 

8,600. 
22,800. 

l,50a 

8,600. 
800. 

4,600. 
42,630. 
16,910. 
18,600. 

4,006. 

4,103. 

1,773. 

6,001. 

4,800. 

6,500. 

0,175. 


00 

Oil 


$0.80 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

ou 

75 
00 
00 
00 
00 


2.  Branham 

AHege. 
Indianapolis, 


ianapoi 
IndT 


Bid. 


00  4a  00 


S;  058. 00 
480.00 


LOO 

L25 

6.00 

LOO 

L26 

8.00 

10.00 

14.00 

15.00 

20.00 

20.00 

27.00 

27.00 

4.00 

4.00 

5.00 

50.00 
.86 


Ami 


080  80 


$1,000 
17,280 

7,200 

80,000 

2,600 

8,000 

600 

4,800 

68,000 

26,60U 

22.500 

6.200 

4,400 

2,025 

9. 

12.800 

8,800 

4,750 


420 


8.  Carkin, 

Stickney  A 

Cram,  Bast 

Saginaw, 

Mioh. 


Bid. 


180  26. 


$0.28 

.00 

.60 

.56 

4.80 

.50 

L50 

5.00 

4.40 

&60 

9.00 

12.00 

l&OO 

25.00 

00 

L60 

3.00 

5.00 


3,45040100 


.50 


Amt. 


$2,000 

18,440 

810 

i820 
13,200 

2,400 

4.000 
600 

8,000 
25,620 
16.840 
13,500' 


4.  William  A. 

MoCoah.  Par- 

kersburgh, 

W.Va. 


Bid. 


$0.26 

30.00 

.75 

LOO 

2.00 

.50 

LOO 

7.00 

8.50 

12.(0 

13.00 


8,120,15.00 
8,96U16.00 
L  876:20. 00 
8,60Jl&00 


4.  SOU 
6^000 
4.750 

2,760 
600 


LOO 
2.25 
2.50 

50.00 
.50 


Amt. 


$400 

12.000 

810 

6,400 

24,000 

1,(00 

4,000 

400 

4,2C0 

49,300 

22,800 

10,500 

3,000 

8. 5*20 

1,500 

5.440 

6,080 

4, 9.i0 

2,375 

8,450 
600 
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Abairaet  of  yroposaU  for  huiUUmg  Lock  No.  7  of  ike  Ortmt  Kmmamka  ficcr  improvomeni, 

€tc. — Contmaed. 


Katorials. 


MS 
b  9 


6.  HoAgft 
PeUtdUier, 
CinciniuiM, 
Ohio. 


Bid. 


fl.  HU^, 

Caldfirwood 

ALiUlej^age, 

GharlMrtoa, 


7.  C«  H.  8tniB|[ 

dervlaad, 
Ohio. 


Bid. 


8. 

H«fri«lit 
HoatiBgdM, 


ft  Grady, 


Bid. 


Grabbing  Mid  oktring,  oon- 
plete 

Cnb  lofcn  in  ooffer-dAnw,  per 
linear  feet 

8be»thinf(,  per  1,000  ft-.B.!! . 

Coffer-dun  mling.  .per  ecu  yd . 

Xxcavation .....do.. 

ExcaTition  rock do.. 

XmbsnlnDent do.. 

Paddling do.. 

OoDOrete do.. 

Backing  niMonry do.. 

Bock-ftcemMonry do.. 

Pointed- face  maeonry. .  .do. . 

Cot-itone  nuMonry lio. . 

Silla do.. 

SQoini do., 
oping do.. 

Stone  llUing do.. 

Riprap,  hand  placed do. . 

Paving do.. 

Timber  in  permanent  oon> 

etrnction,  per  1,000  ft.B.M. 

Bolt  holea  in  masonry,  per 

linear  foot 


II,  too 


48,00010. 

27,00030. 

7,200 

24,000 

600 

8,000 

400 

000 

5,800 

1,000 

1,  flOOiS. 

200,14. 

220  23. 


I, 

7. 

7. 

II. 


20 
00 
70 
70 
70 
45 
30 
00 
70 
00 


8. 

8. 

4, 
44, 
9). 


S40 
8,200 
2,200 

050 


50 
00 
75  21.00 
00 
50 
50 
50 


0018. 


10.1 
1. 
2. 
4. 


180.00082.00 
I 
1,900'    .40 


8, 

5. 

1, 
8^ 

4. 
5, 

4. 


600 

810 

040 

800 

850 

800 

820 

200 

880 

800 

000 

770|1&00 

O00'l6.00 

S75'20.00 


80.20 
22.00 

.76 

.68 

L40 

.401 

L65 

&60 

7.00 

8.50 

12  40 


480 
800 

500 
275 


19.00 
1.85 
2.00 
4.10 


2,20885.001 
480     .151 


81,880 
8,80080. 


82,800.80 


68440. 


8,400 

18.200 

700 

8,280 


,84 

.00 

.75 


11. 
1, 
8. 


8,000 

40,800 

18,050 

18.800 

4,100 

-8,800 

1.600 

6,480 

5.820 

4.400 

8,896 


.7518, 
2.00J1, 

.40-8, 
1.50| 
8i45|  5^ 
8.45  6< 
8.4517, 
0.4514, 
8.46i  2, 
9L45 
0.45 


8i45 
1.50 
2.50 
4.00 


2,41535.00 


2, 


3, 
4, 

5, 
8, 


400.00 
008.00 
000.00 
200.60 
800.08 
670.08 
810.80 
855.00 
175.00 
497.00 
079LOO 
708.75 
213.60 
800.00 
500.00 
800.00 


81.608.88 


820. 00160.251^  88a 
00i50.00i  1.850. 
LOO  7.200. 
LOO  24,000. 
2.60  1,250. 
.26i  2,000. 
hW  400. 
8.68  6,188. 
&5848.300L 
S,Wl%tBO, 
8.  SO*  12, 750. 


88.20 
30.00 
88 


8.68 
&60 
8.56 
8.50 
8.00 
8.00 
8.60 


2,416.00  56.001 
1881    .261      800.00     .261 


2,216 

1,870. 
637. 
2,880. 
8,600. 
6,600. 
2,850. 


L75 

.40 

LOO 

6  60 


06 

00 

00 

60 

06 

60 

00 

00 

00 

06|l5.00! 

00)15.00' 

5020.00 

0023.00' 

00  2.25' 

00  3.00 

00  4.00, 


628 

8,600 
810 
2,520 


.7518,006 


875 
3.200 


3,900 


7.5043.506 
10.0018.000 
11.0016.500 
3,000 
8.000 
1.500 
7.820 
7.900 
6,600 
3,806 


8,456.00 
806.06 


48.60)  2,876 


CoDtract  with  Carkin,  Stickney  A  Cram. 


SmClCABT  BT  TOTALS. 


Oontractor. 


No.  1.  C.  I.  KcDonald.Pitt8bnrgh.  Pa. 
No.  2.  Branbam  ft  Hege,  Indianapolis, 

Ind 

No.  8.  Carkin.  Stickney  St  Cram.  East 

Saginaw.  Mich 

No.  4.  William  A.  McCoab,  Parkers- 

burgh.  W.Va 

No.  5.  HoagftPelitdidler,CinoinnaU, 

Ohio 


Amonnl 


6160,430175 
230,485.80 
138,095.00 
175^625.00 
180,168.00 


Contractor. 


No  6.  Higgs,Ca1derwoodftLitUepage, 

Charieaton,  W.  Ya... 

No.  7.  C.  H.  Stronff  A  Son,CleT«]aBd, 

Ohio 

No.  8.  FTMik  Hoflrlght,  HnntingdoB, 

Pa 

No.  9.  Raffner  &  Grady,  Charleatoo, 

W.  Va 


AflMNint. 


6147,694.60 
18Q,6ftS.75 
168,407.50 
155b  717. 00 


Ahdtraot  of  proposals  for  Imilding  a  dump-boat  for  the  Qreat  Kanawha  Rivm-  improvementj 
opened  at  the  United  States  engineer  office,  Charleston,  W.  Va.,  at  A  p.  m.,  Februarg2Sf 
18«9. 


No. 


1 
2 


Name  and  addreee  of  bidder. 


Amoont. 


J.  B.  Thayer,  Charleeton,  Kanawha  County,  W.Va 61,45a00 

Layten  Williams,  Maiden,  Kanawha  County,  W.  Ya |       1,406.60 


Contraot  with  l^ten  WiUiama. 
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bbport  of  mr.  a.  m.  scott,  assistant  kn6inker. 

United  States  Enoinxbr  Office, 

CharUaton,  W,  Fa.,  June  10,  1889. 

Captain  :  I  haye  the  honor  to  sabmit  tho  foUowiuff  report  on  the  Great  Kanawha 
River  improvement  for  the  first  eleven  months  of  the  nscal  year  ending  Jane  30, 1889. 

IX>CK  NO.  2  (STATIONARY  DAM).— OPERATINO. 

[Located  84^  miles  from  month  of  river  and  26^  miles  above  Charleston.] 

This  lock  has  been  in  good  order  and  regnlar  operation  during  the  year.  Locking 
was  snspended  three  times  (forty-three  boars  altogether)  by  high  water.  The  fol- 
lowing is  from  the  records  kept  at  No.  2 : 

Through  the  lock  during  the  eleven  months : 

Coal bnshels..  724,000 

Coal  barges 132 

Steam-boats 1,271 

Other  craft 37 

Passengers^. 4,355 

Misoellaneons  freight,  merchandise,  prodnce,  etc tons. .      2, 105 

Lumber  and  logs feet,B.M..  367,200 

Total  number  of  lockages  made 1,313 

LOCK  AND  DAM  NO.  2.~NSW  WORK. 

Riprapping  &a«A:«.— Owing  to  want  of  funds  in  the  winter  of  1887-'88,  when  the 
lock  was  put  in  operation,  the  shore  protection  about  tho  works  was  considerably 
cnrtailcd.  The  banks,  particularly  on  the  abutment  side  where  the  soil  is  sandy, 
beginning  to  scour  hadly,  it  was  found  necessaiy  to  extend  the  riprapping  both  above 
and  below  the  works.  This  has  been  carried  on  from  time  to  time  during  the  year, 
as  circumstances  required,  with  small  forces  of  hired  labor  looked  after,  and  as  mr  as 
practicable,  assisted  by  the  regular  lock  hands. 

About  1,5:^0  cubic  vards  of  stone'have  been  placed  on  the  abutment  bank  during 
the  year,  extending  the  protection  280  feet  farther  down  and  1  ($5  feet  farther  upstream 
from  the  dam  than  before.  In  addition  518  cubic  yards  of  riprap  stone  were  piled  up 
on  top  of  the  bank  above  the  abutment  for  contingent  use. 

On  the  lock  side,  below  the  works,  the  bank  was  clear  and  graded  for  a  distance  of 
285  feet  farther  down  stream  and  660  cubic  yards  of  riprapping  placed  thereon. 

All  of  this  atone  was  taken  from  the  Dunn  and  Connelton  Coal  Company  quarries 
near  the  site;  'that  for  the  abutment  side  being  boated  across  the  river. 

Cribs  at  head  of  Lock  2. — Colonel  Craighill  contracted  with  Mr.  Layten  Williams, 
the  lowest  bidder,  for  building  these  cribs  by  agreement  dated  October  26, 1^88.  The 
contract  was  completed  in  December.  The  work  consisted  in  extending  the  outer 
guard  approaches  up  stream  300  feet  from  the  48-foot  crib  first  built  at  the  bead  of  the 
river  wall  by  building  three  more  cribs.  They  were  made  of  square  white-oak,  drift- 
bolted  and  filled  with  stone,  tops  paved  with  large  blocks.  The  upper  crib  is  20  feet 
by  40  feet  on  bottom,  with  sloping  *'  ice-breaker''  and  ;  the  other  two  are  20  feet  by 
30  feet  on  bottom.  They  are  27  feet  high,  tops  12  feet  above  pool  level.  The  cribs 
are  placed  50  feet  apart  in  clear  and  on  line  slanting  back,  the  upper  one  being  30 
feet  back  from  line  of  chamber  wall.  In  building  them  70,837  feet,  B.  M.,  of  timber, 
1,358  cubic  yards  of  stone,  and  3,230  pounds  of  drift- bolts  were  used.  These  cribs 
overcome  the  danger  of  boats  being  drawn  over  the  dam  in  high  stages,  and  together 
with  the  improvement  made  in  the  shore-line  during  the  year  (to  be  reported  under 
the  head  of  dredging),  made  the  upper  approach  to  toe  lock  both  safe  and  roomy. 

Completing  lock-hou$e  at  No.  2. — This  work  was  completed  by  the  contractor,  Mr. 
David  Eagan,  in  Angust. 

LOCK  NO.  3  (STATIONARY  DAM).— OPERAIINO. 

[Located  79^  miles  from  month  of  river  and  21^  miles  above  Charleston.] 

Locking  vras  saspended  from  October  5  to  November  11  for  the  repair  or  change  of 
.the  filling-valves,  also  on  three  days  during  the  year  by  high  water.  With  these  ex- 
eeptions  ttie  look  has  been  in  regular  operation. 
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The  following  ia  somiiiMrixsd  finom  the  lock  reeoida; 

Through  the  look  doimg  the  elerea  months — 

Coal bodiels..  1,410,000 

Coal  haxges — 355 

Steam-boats 1,447 

.  Other  craft 56 

Paasengen 6,705 

MiaceUaneons fi«ight^  merchandise, prodooe,  efee tons..  2,913 

Lnmberand  logs feet^  B.  M..  775,800 

Shingles 145,200 

Totalnnmber  of  lockages  made 1,561 

Change  im  jUlimg-vaJvei,^TlM  materials  for  this  work  (see  Colonel  CraighilPs  last 
annual  report,  in  Report  of  Chief  of  Engineers  for  168d,  toI.  3,  page  1753),  consisting 
of  the  new  valTCs,  Talve  finunes,  manenvering  apparatus,  timber  for  head-bay,  coffer- 
dams, etc.,  were  procured  dnring  the  summer  and  early  laO.  The  lock  chamber  was 
coffer-dammed  so  that  the  pumps  weie  started  October  8,  but  nn usual  high  water 
after  this  delayed  the  work  so  much  that  the  placing  of  the  new  valves  was  finally 
abandoned  for  the  season.  The  chamber  was  pumped  out  in  November,  however,  be- 
fore the  coffers  were  removed  and  the  old  valves  overhauled  and  tightened.  They 
were  considerably  improved  and  have  been  working  better  since.  It  is  the  intention 
to  rebuild  the  coffer-dams  and  put  in  the  new  work  dnring  the  low  water  this  fialL 

THS  XOTABLB  DAMS. 

The  three  completed  Chanoine  dams,  with  the  locks,  haye  been  in  regular  working 
order  and  operation.  As  usual  a  great  deal  has  been  done^  mostly  by  the  regular  Iock 
^ands,  in  keeping  the  apparatus,  buildings,  and  grounds  in  repair  and  order,  but  no 
extensive  repairs  have  been  necessary.  A  brief  account  of  operations  at  each  of  the 
movable  dams  is  given  below. 

It  will  be  noticed  that  the  dams  were  kept  down  during  the  year  much  more  than 
uBoaL  This  was  due  to  the  remarkable  high  stages  of  water^  before  referred  to,  pre^ 
vailing  last  autumn. 

IX>OK  AXD  BAM  HO.  4.-H>FBSATIMa. 

[Located  73  miles  irom  mouth  of  river  and  15  miles  above  Charleston.! 

The  dam  has  been  up  ten  days  since  July  1, 1888.  It  was  put  up  and  lowered  four 
times.  The  dates  of  time  taken  in  making  the  maneuvers,  etc.,  is  given  in  the  fol- 
lowing table: 


Kaneaver. 


Raised.. 
Lowered 
Kal-ed.. 
Lowered 
lUined.. 
Lowered 
Kaiaed.. 
Lowered 


Data 


Jnlya.... 

Sept.5 

Sept  28, 29 

Ock21 

Deo.  4,5... 
Deo.  18.... 
Hay  11, 12 
Mayas... 


Time 


7  80 

2  00 

15  00 
2  30 

16  00 
2  00 

22  ao 

a  15 


Men  en* 
ployed. 


6 

6 
4  to  6 
0 
6 
0 
6  to  6 
6 


In  lowerioir  September  5,  the  piw  trippinfc-bar 
Inroke  at  tbe  14th  wicket.  Since  then  the  short* 
ened  b  ir,  tripping  13  wickcte,  ha«  been  in  oper- 
ation, the  remaintns  15  wickets  on  that  eide 
being  tripped  "  by  hftod,"  i.  e ,  with  book  or 
lever.  On  the  look  aection  28  wicketa  are  low- 
ered with  the  tripping-bar  and  8  with  sn  im- 
proved shantlng  horter.  The  latter  were 
plaoMl  last  £allfor  triaL 


The  following  is  from  the  records  kept  at  No.  4  for  the  the  eleven  months  ending 
June  1 : 


Throngh  the  look: 

Coal bushels..  1,403,000 

Coal-barges 376 

Steamers 678 

Other  craft 12 

Lumber  and  logs fSBetkB.M..  186,000 

Total  lookages  made.... ••  081 


Throngh  Kavlgatioa  Pssss 

Coal bushels..  4,888^006 

Coal-barges l,07i 

Steamers 1,718 

Other  craft 21 

Lumber  and  logs fbSt^aM..     890;  400 
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LOCK  AND  DAM  NO.  5.— OPERATING. 

[Located  67^  miles  fiN>iii  month  of  river  and  9}  miles  above  Charleston.] 

The  dam  was  standing  one  hnndsed  and  three  days  during  the  eleven  months  end- 
ing June  1.    It  was  put  up  fonr  times  and  lowered  four  times  as  below: 


Hanenver. 

Date. 

Time 
taken. 

Mn 

employed. 

Bemarka. 

Raised 

July  2,8 

SepL5 

Sept  25, 26, 28. 

Oct.  12 

Deo.  4,5,6.... 

Deo.  18 

May  11, 12, 13.. 

May  26 

A.  m. 
10    15 

2    20 
18     6 

2    10 
10    25 

2    25 
20    20 

2    80 

4     to     5 
6 

4  to     5 

5  to     6 
4      to     6 

6 
5 

5 

No  diiBoalty. 
do. 

Ijowered. .............. 

Baiaed 

Delayed  by  water  being  too  high. 
No  troable. 

Lowered ............... 

Raiaed 

Five  houra  taken  to  pnt  pier  bar  on  track; 

also  delayed  by  drift 
No  diftloaltv. 

I«owered. ............. . 

Baiaed 

Delayed  by  breakiii^r  treatle  cfaaina  aud 

by  tripper  being  off  track. 
No  difiioalty. 

Lowered. .............. 

The  following  is  from  the  records  kept  at  No.  5  for  the  eleven  months : 


Thron^h  tbe  look : 

Coal boabela..  3,457,000 

Coal-bargee 702 

Steamera 830 

Other  craft 24 

Paaaengera' 6,848 

Lumber  and  loga feet  B.  M . .  616, 570 

Shingles 119,750 

Totallockagea  made 987 


Throngb  Kavi^tion  Paaa: 

Coal baaliela. 

Coal-bargea , 

Steamera 

Other  craft 

Lumber  and  logs feet,B.  M. 


10,  308,  5(10 

2.  inH 

2.   51 
888,000 


LOCK  AND  DAM  NO.  6.— OPBRATINO. 

« 

[Located  54  miles  from  month  of  river  and  4  miles  below  Charleston.] 

The  dam  was  standing  one  hundred  and  fonr  days  during  the  time.    It  was  put  up 
and  lowered  six  times,  as  follows : 


Manenver. 

Date. 

Time 
takon. 

Men 
employed. 

Bemarks. 

Baiaed 

Jnly.a.S 

JulyU 

July  16 

S  pt  5 

Sept  28 

Oct  12 

I>«H}.4,5 

Sept  18 

April  24. 25... 

April  28 

M'»yll,12 

May  26 

k.   m. 
9    60 
8    20 

8  55 
2    45 

9  00 
2    40 
9    25 
2    45 

8  25 
2    .0 

9  00 
2    40 

4 
4     to     6 

4      to      6 
4     to      5 
4     to     6 

3  to     4 

4  to     5 

4 
4     to     5 
4     to     5 

4 
4     to     6 

No  difBoulty. 

Four  trestles  held  up  by  a  larf^e  tree; 

all  put  down  uniiiiurea  next  day. 
No  diBiottlty. 
Do. 

Lowered.. •••..»■...... 

Baiaed 

liOwered. ............. . 

Baiaed 

Dow 

Lowered ............... 

Do. 

Baiaed 

Do. 

Lowend  .........•••... 

Do. 

Itaiaed 

Do. 

Lo  w  e  red  .............. . 

Do. 

Baiaed.  

Do. 

IjO  wered .............. . 

Do. 

NoTB.— It  will  be  notioed  that  this  dam  is  let  down  oftener  than  the  others.  Thia  ia  done  to  facil- 
itate coal  ahipment  from  the  Charleston,  or  No.  6,  pool ;  the  practice,  on  thia  aooount,  being  to  lower 
Na  6  aa  soon  aa  there  ia  6  feet  for  navigation  in  the  open  river  below.  Dams  4  and  5  are  generally 
held  np  until  the  river  gets,  or  ia  likely  to  get,  up  to  about  7  feet  open  atage.  Dam  No.  6  can,  if  de* 
sited,  be  held  up  longer  than  the  others,  it  having  the  moat  weir  wi^. 
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The  following  is  sammarized  from  the  records  of  Look  No.  6  for  the  eleveo  months 
ending  Jane  I: 


Coal bushels.. 

CoiU-bargea 

Steam-bMis ».. 

Other  craft 

Passenj^rs 

MisceUaneoos  freight,  merohandise,  produee,  eto  ...tons.. 

Bailroad  Uea 

Savlogs 

Stavea 

Tan  barks oords.. 

Saved  lamber feetkB.M.. 

Total  lookfHses  made 


Throagh 
look. 


hthe 


1,61<000 

001 

472 

43 

2,782 

4,814 

12,825 

1,470 


150,000 
642 


Through  the 
Kaviga- 
tion  PaM. 


82,9m.  500 

8,631 

2,008 

71 

6,875 

23.532 

66,250 

8,850 

141,000 

MO 

808,000 


Totals. 


24,460,500 

4.222 

2.480 

113 

0,657 

28.346 

77.775 

4.820 

141,000 

950 

958,000 

643 


LOOK  KO.  7.— CONSTRUCTION. 

[Located  44  miles  from  mouth  of  riyer,  14  miles  below  Charlestoo,  and  1^  milefi  below 

St.  Albans.] 

Contract  far  loek. — In  accordance  with  Colonel  Craighill's  adyertisement  dated  Sep- 
tember 11, 1888,  proposals  for  building  Lock  No.  7  were  opened  October  23.  The  con- 
tract was  let  to  the  lowest  bidder,  Carkin,  Stickney  &  Cram,  of  East  Saginaw, 
Mich.,  by  agreement  approved  December  7.  Work  was  commenced  in  January  by 
starting  to  open  a  quarry  on  Gregory's  farm,  on  the  opposite  side  of  the  river  and 
about  a  mile  from  the  lock-site.  Work  in  the  quarry,  including  cutting,  was  sus- 
pended from  April  20  to  May  20  by  the  failure  of  the  contractors  to  supply  money  to 
carry  it  on,  but  with  this  exception  fair  progress  has  been  made  at  preparing  stone. 
There  is  now  about  1,450  cubic  yards  out,  700  of  which  is  face  stone,  rock,  and  pointed 
face,  cut,  the  remainder  being  prepared  backing. 

Dredging  for  the  coffer-dam  was  begun  April  16,  and  the  placing  of  the  coffer  com- 
menced May  8.  Some  time  was  lost,  too,  in  April  and  May  on  this  part  of  work  by 
lack  of  equipment  and  material  to  carry  it  on.  but  latterly,  except  as  interrupted  by 
high  water,  better  progress  has  been  made.  One  hundred  and  ninety-six  lineal  feet 
of  coffer-dam  (it  will  be  830  feet  long  altogether)  are  now  placed,  which  includes  the 
npper  shore  and  two  cribs  on  the  long  side. 

The  coffer-dam  is  made  of  round  timber  cribs  21  feet  by  16  feet  in  plan,  from  21 
to  22  feet  high,  filled  with  coarse  river  bed  (dredged)  material,  sheathed  outside  and 
banked  with  puddle  clay  topped  with  dredged  matoriaL 

The  lock  will  be  of  masonry,  resting  on  solid  rock.  The  bed-rock  is  found  here 
from  11  to  12  feet  below  low-water  mark.  The  lock,  not  including  guard-cribs,  will 
be  141  feet  long ;  between  hollow  quoins,  343^  feet.  Width  of  chamber,  55  feet.  The 
walls  are  to  be  20  feet  high,  above  mitor  sills  (5  feet  above  upper  pool  level)  and  about 
2&  feet  high  above  bed-rock.  The  present  contract  includes  tne  masonry,  earth- work, 
guard-cribs,  shore  protection.  In  other  words,  the  entire  lock  complete,  except  the 
gates. 

Lock-house  at  No,  7. — A  look-house  was  built  at  this  sito  during  the  year.  It  was 
built  under  contract  with  Mr.  David  Kagan,  agreement  approved  September  29, 18^. 
The  work  was  completed  in  March.  It  embraced  a  single  lock-house  (intonded  finally 
for  lock-keeper)  of  eight  rooms,  including  an  ofiice  and  store-room  and  the  requited 
outbuildings. 

LOOK  NO.  a— BITB  FOB,  STO. 
[Located  35|  miles  firom  moath  of  river,  22|  mUes  below  Ohsrlestoo,  snd  211  below  Baymond  City.] 

Some  additional  surveys  and  borings  for  rock  were  made  and  the  sito  definitely 
located  last  autumn.  Agreements  for  the  purchase  of  the  necessary  land  at  the  site 
were  also  concluded  early  in  December,  but  owing  to  delay  in  the  Department  of 
Justice  in  procuring  title,  proposals  for  building  the  lock  have  not  yet  been  called  for. 

Drawings  and  specifications  for  the  lock,  and  also  for  a  single  lock-house  and  office 
to  be  built  at  the  site,  have  been  made  during  the  year. 
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DRKDGIKO. 

The  dredge,  assisted  by  the  tow-boat  Bm,  was  emploved  a  considerable  part  of  the 
working  season  last  summer  and  fall  at  ana  near  Look  No.  2,  deepening  and  straieht- 
ening  the  immediate  approaches  to  the  lock  and  the  channel  at  Harrev's  Shoal  jnst 
below.  The  upper  approach  was  widened  and  much  improved  by  straightening  the 
shbro-line  for  about  500  feet  above  the  lock ;  some  blasting  and  crane-boat  work  was 
found  necessary  in  connection  with  this. 

The  lower  approach  was  deepened  considerably  and  some  work  done  at  the  head  of 
Harvey's  Shoal,  but  there  is  still  a  good  deal  of  dredging  to  do  below  the  lock,  in- 
dudiuff  Harvey's,  to  make  7  feet  depth  at  lowest  stages. 

Neany  three  weeks  were  occupied  in  August  in  removing  deposit  from  the  ap-  • 
proaches  and  chambers  of  Locks  3  and  5.    Two  weeks'  dredging  was  done  at  the  head 
of  Witcher's  Creek  Shoal  in  October.    From  October  16  to  November  14  the  dredge 
and  tow-boat  or  the  crews  were  engaged,  when  not  stopped  by  high  water,  on  the 
ooflfer-dams  and  repairs  at  Lock  No.  3. 

The  river  keeping  too  high  to  dredge,  the  boats  were  laid  up  November  16. 

RepatTBon  iow-hoat  and  ared^e.— Considerable  repairs  were  necessary  on  the  tow- 
boat,  her  hull,  deck  timbers,  guards,  etc.,  having  become  badlv  decayed  or  worn. 
She  was  put  on  the  docks  and  overhauled  and  repaired  in  April.  The  dredge  was 
also  docked  and  repaired  l)efore  going  to  work  this  spring. 

Work  at  Searff  eto.~Predging  was  begun  at  Scary  Shoal  May  17,  and  has  been 
under  way  there,  except  a  few  days'  interruption  by  high  water,  since  that  date. 
The  old  dug  chute  is  being  widened  and  the  aredged  wall  on  the  right  made  higher. 
The  tow-boat  men  have  complained  a  good  deal  about  this  place,  and  the  work  is 
being  done  at  their  request.  There  is  a  considerable  dredging  of  about  the  same 
kind  needed  at  Johnston  Shoal  Just  below  Scary. 

Newdump-hoai, — A.  contract  for  buildiuff  another  dump-boat  for  use  with  the  dredge 
was  made  with  Layton  Williams,  the  lowest  bidder,  by  agreement  with  Colonel 
Craighill,  dated  March  14.  The  boat  is  now  nearly  completed.  It  will  be  a  four- 
binned  side-dumper,  68  feet  long  and  80  feet  wide  at  deck,  with  a  capacity  of  60  cubic 
yards. 

TBLSPHOm  UNS. 

In  addition  to  ordinary  repairs  to  the  line,  that  part  of  it  below  Locks  Nos.  5  and  6 
has  been  moved  from  the  right  to  the  left  bank  of  the  river  during  the  year,  and  the 
line  extended  frt>m  Lock  No.  6  to  No.  7.  The  line  is  now  50|  miles  long,  with  eight 
stations,  viz:  Kanawha  Falls,  Locks  Nos.  2,  3,  4,  5j  6,  and  7,  and  Charleston  omce. 
The  keeping  of  the  telephone  line  and  apparatus  in  order  (as  the  operation  of  the 
movable  dams  particularly  required)  involves  a  considerable  work  and  trouble.  The 
repairs  to  the  line  are  mostly  made  by  the  regular  hands  at  the  locks, 

OFFICB  AND  FIBLD  WORK,  BTO. 

The  principal  items  of  work  done  under  this  head  during  the  year  are  as  follows : 
Drawings  and  specifications  for  Lock  No.  8|  and  for  the  single  lock-house  and  office 
propoeea  at  that  site;  drawings  and  snecifications  for  No.  7  lock-house,  specifica- 
tions for  dump-boat,  drawings  and  specinoations  for  leruard-cribs  at  Lock  No.  2,  draw- 
ings for  new  filling  valves,  etc.,  for  Lock  No.  3 ;  detailed  working  drawings  for  Lock 
No.  7,  additional  surveys,  soundings,  and  borings  to  rock  at  sites  for  LockIb  7  and  8. 

Mri  Thomas  £.  Jeffries,  assistant  engineer,  has  been  employed  regularly,  and  Mr. 
Theodore  Schoonmaker,  assistant  engineer,  the  sreater  part  of  the  vear  On  general 
office,  field^  and  inspection  duty.  Mr.  William  M.  Peyton  has  continued  to  attend 
to'the  clerical  work  in  this  oiBce,  and  to  look  after  the  property  connected  with  the 
improvement.  The  faithfil  and  valuable  assistance  of  all  Uiese  gentlemen  is  gladly 
acknowledged. 

Very  respectfollyy  your  obedient  servant^ 

Addibok  M.  Scott, 

Ruident  Engineer, 

Capt.  Thomas  Turtle, 
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OOMMSRCIAL  BTATIfiTICS. 

Unitxd  Statbs  Engineer  Ofpicb» 
Charlett&n-Kanawka,  Wett  Virginia,  June  20,  1889. 

Statement  ekawing  the  nmmher  of  InukeU  of  coal  shipped  from  the  Great  Kanawha  ValUy, 

below  Kanawha  Falls,  for  the  several  years  named. 


Twelve  mooths  endlag— 


Jane  30, 1881 
June  1,1883. 
June  1, 1884. 
June  J,  1885 
June  1,1886. 
Jane  1, 1887. 
Jane  1, 1888. 
June  1, 1889. 


Shipments 
by  river. 


0.e28,6M 
15.370.458 
18.421,064 
17,812,  23 
17,861,613. 
93,233,374 
20,100,625 
26.021,788 


Shipments 

by 
railroad. 


6,631.660 
13.290,255 
12, 059, 172 
12, 072, 217 
18, 953, 745 
19.160,896 
20.962,686 
22,031.121 


Total 
shipment. 


16.960.356 
28.660,713 
30,480,256 
30,784,540 
81. 815, 358 
4*2,394.270 
41.063.831 
48,952,909 


Number 
of  mines 
in  opera- 
tion. 


13 
26 
28 
32 
36 
37 
36 
36 


The  statement  for  the  last  year  was,  as  nsaal,  made  up  from  detailed  reports  to  tbis 
oflSce  from  all  the  mines.  It  will  be  noticed  that  the  ontpnt  for  the  last  year  was 
considerably  (nearly  16 per  cent.)  greater  than  erer  before;  the  increase  by  river 
alone  over  the  former  maximum  (lw7)  being  over  three  and  a  half  million  bushels. 

Respectfully  submitted. 

Adbison  M.  Scott. 

Col.  Wm.  p.  Gbaighill, 

Corps  of  Engineers,  u,  8.  A, 


Tests  of  Chreat  Kanawha  samdst&ne  made  nnder  direeHon  of  Heat,  Col.  W.  B,  King,  Corps 
of  Engineers,  for  Capt,  Thomas  l^trtle,  Corps  of  Engineers,  at  WUlets  Point,  If.  Y. 
Harbor,  May,  1889. 


No. 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 


DeslgnatioiL 


Gregory  Qaany,  south 

Do 

Do 

Gregory  Quarry,  north 

Do 

Do 

Gregory  Quarry,  lower,  inside. . 

Do     

Gregory  Qaarry,  lower,  outside 

Do 

Gregory  Quarry,  lower,  inside  . 

Do 


Strsncth 
spedmen. 


26,060 
89,000 
38,000 
38,500 

46,090 
83,000 
29,000 
28,000 
80,000 
24,000 
27,000 
27,600 


Strength 

per 
sq.iaoh. 


6^260 
9,760 
9,500 
8,875 

11,600 
8,250 
7,250 
7,000 
7,500 
6,000 
6,750 
6,875 


Poftttkni 

when 

omahed. 


On  bed. 

...do  • .. 

...do ... 

...do... 

...do ... 
...do ... 
...do ... 
...do... 

...do ... 

...do ... 
...do ... 
...do ... 


Remarks. 


Began  to  craok  at  24,000  lbs. 


Bed  not  marked — assumed 
ttom  appearaaoe  of  su»e. 
Do. 
Began  to  oraok  at  28,000  lbs. 

Began  to  craok  at  22,000  lbs. 


Do. 


The  above  la  merely  a  preliminary  record,  giving  the  actual  reading  of  the  gauges, 
not  reduced  for  variations  in  size  of  speoimens. 

The  specific  gravity,  weight  per  cubic  foot,  and  ratio  of  absorption  have  not  yet 
been  determine.* 


DIA<9tAIGS0¥  CRDSIED GOBES OF  SARDSTONE 


No.3 


:Nb.4 


N<x6 


No.0 


Nolo 


THoXL 
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REPORT  ON  THE  COMPRESSIVE  STRENGTH,  SPECIFIC  GRAVITY,  AND 
RATIO  OP  ABSORPTION  OP  GREAT  KANAWHA  SANDSTONES,  GREGORY 
QUARRY;  MADE  UNDER  THE  DIRECTION  OP  LIEUTENANT  COL- 
ONEL W.  R.  KING,  CORPS  OF  ENGINEERS,  BY  LIEUTENANT  THOMAS 
H.  REES3  CORPS  OF  ENGINEERS. 

The  hydraulic  press  formerly  used  by  General  Oillinore  in  testing 
bnilding  stones  was  used  in  these  tests.  The  same  methods  are  here 
followed  also,  so  that  these  results  are  comparable  with  those  given  in 
Appendix  II,  Annual  Eeport  of  tbe  Ohief  of  Engineers,  1875. 

The  working  of  the  press  and  gauges  was  roughly  tested  as  follows : 

PoandH,  mean. 

To  raise,  support,  and  lower  unloaded  ram 600 

To  raise,  support,  and  lower  one  500-ponnd  anchor 1»040 

To  raise,  support,  and  lower  two  500-poand  anchors 1, 5r>5 

The  discrepancy  in  these  readings  is  considerably  within  the  smallest 
reading  of  the  gauge. 

Two  gauges  were  used,  one  reading  to  25,000  pounds  and  the  other 
to  100,000.  They  read  closely  together  up  to  the  limit  of  the  smaller. 
The  latter  was  cut  off  when  the  pressure  exceeded  25,000  pounds. 

druahing  ttrength  of  Oreat  Kanawha  iandsUmes  in  iwo-inoh  cubes. 

[Position  when  emohod,  on  bed.] 


e 


1 

2 

3 

•4 

•6 

6 

7 

8 

9 

10 

11 

12 


Kind. 


Drab,  fine,  oompaot. . 

......do... 

Drab,  fine,  friable.... 
Drab,  fine,  compact. . 
Grav,  fine,  oompaot. . 
Dmb,  fine,  fiiRole  . . . 
Gray,  rather  friable . 

do 

Gray,  coarse,  friable 

do 

do 

do 


Looatttj, 


Gregory  qnarry,  aonth 

do 

do 

Gregory  quarry,  north , 

do 

do 

Gregory  quarry,  lower  inside . . 

do 

Gregory  quarry,  lower  outside. 

do 

Gregory  quarry,  lower  inside.. 
do 


28,000 


22, 


24,00025,380 
80,280 


88,4R0 
33,840 
40.000 
83,600 
29,000 
32,00028,880 
30,370 
24,860 
00027,610 
27,850 


0  9 
•I. 

n  ST 

CO 


0^345 
9,808 
9, 610 
8,400 
11.500 
8,375 
7,500 
7,095 
7,502 
0.088 
0.880 
0,902 


I 


QQ 


2,455 
2,471 
2,436 
2,486 
2,485 
2,400 
2,804 
2,291 
2,148 
2,279 
2.342 
2,325 


«  e 


158.5 

154.4 

162.2 

155.4 

155.3 

155l6 

144.03 

143.2 

133.8 

142.4 

140.4 

145.8 


.028 
.030 
.036 
.027 
.027 
.027 
.047 
.048 
.056 
.052 
.047 
.047 


OF, 
62 
82 
62 
62 
83 
81.5 
77 
79.5 
61.5 
80 
81 
62 


*  Bed  not  marked,  assumed  from  appearance  of  stone. 

The  specimens  were  approximately  2inch  cubes ;  most  of  them  were 
a  little  scant,  however,  and  allowance  has  been  made  for  this  in  the 
column  "  strength  of  specimen.'^ 

Weights  for  determining  specific  gravities  were  taken  to  the  nearest 
millogramme,  the  fragments  used  weighing  from  22,000  to  70,000  millo- 
grammes.  When  weighed  in  water  the  pieces  were  hung  by  a  few 
fibers  of  unspun  silk,  whose  weight  was  almost  inappreciable. 

The  appended  diagrams  show  some  of  the  more  characteristic  forms 
into  which  the  specimens  broke,  as  they  appeared  before  being  taken 
from  the  press. 

Bespectfnlly  forwarded  to  Gapt.  Thomas  Turtle,  IT.  S.  Engineers. 

W.  B.  KiNa, 
JAewt.  OoL  of  Engineers. 
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ftEFORT  or  TESTS  MADK  FOR  GOLOKKL   CBAlQHTf.T^  OOEPS  OF 

KBAL  OILLMOKB,  IN  KABCt^  liBBL 


Table  whowing  eruMmg  $trem§fk,  9peeiJU>  gnmif,  eie.,  of  H§ht  2-imA  embet  of  Kmumthtt 

ttame. 


Name  and  mimber  of 
speeimen. 


Preston  qnarty: 

No.1 

Na2 

No.8 

No.4 

Elk  quarry: 

Nal 

No.2 

1X0.9 

No.4 


Position 

when 
emabed. 


On  bed. 
...do... 
Onedse 
...do*.. 


On  bed. 

...do... 

On  edge 

...do:.. 


StTNUth 

sperimen. 


P&und§. 
44|0M 
48.000 
40,000 
42,000 

41,000 
86.000 
44.000 

40L0OO 


inch^ 


11,000 
12.000 
10.000 
10,500 

10.2S0 

8,750 

11,000 

U.600 


Spedfle 
gmvltj* 


2.400 
2.468 
2.438 
2.403 

2.444 
2.894 
2.438 
2.408 


WMgbt 
enbClbot. 


lfiS.7 
153.7 
15L6 
150L2 

152.7 
149.6 
152.6 
150.6 


Batioof 
abeorpttOD. 


1-29 
1-38 
1-28 
1-25 


1-25 
1-90 
1-26 


rkpobt  of  mb.  ▲.  x.  0oott,  assistant  bkoinbxr. 

United  Staivs  Snoineeb  Office, 

CharUaUm,  W.  Va.,  AprH  11, 1881. 

Captain:  The  foUowing  consideratioas  conceming  the  cnuhmg  strength  of  stone 
for  Lock  No.  6  are  respectftilly  sabmitted.  The  results  of  the  recent  tests  by  Gen- 
eral Gillinore,  of  the  eight  specimens  from  the  Elk  and  Preston  quarries,  falling  so 
much  below  onr  requirements,  and  the  fact  that  these  conditions  are  likely  to  pro- 
hibit the  use  of  the  most  available  quarries,  has  led  me  to  make  some  comparisons  of 
the  Kanawha  stone  with  other  sandstones,  by  means  of  the  reports,  etc.,  at  hand. 
It  appears  from  the  report  of  General  Gillmore,  to  which  yon  called  my  attention 
sometime  ago  (published  in  the  Report  of  the  Chief  of  En^neers  for  1675,  Vol.  2, 
page  819),  as  well  as  from  other  data  consulted,  that  our  requirements  axe  practically 
much  above  the  strength  of  nearly  alL  if  not  all,  of  the  strongest  sandstones  in  the 
country.  In  the ''general  table"  of  General  Gillmore's  report  (beginning  on  page 
846)  he  gives  the  strength  of  56  2^ch  cubes  of  sandstone  from  various  places  in  the 
Northern  States,  4  from  New  Bruswick,  and  2  from  Scotland.  (These  blocks  were 
crushed  between  wooden  cushions,  and  for  comparison  with  the  Kanawha  stones  that 
were  crushed  between  steel  plates,  the  red  figures  being  the  averages  after  increasing 
by  10  per  cent,  all  over  40,000  pounds,  as  per  table  on  page  845  of  report,  are  given.) 

From  the  report  of  trials  on  these  sixty-two  cubes  I  find  the  following : 


Of  forty-two  on  bed :  Poondi. 

Averageofall 32,340 

Highest 70,900 

Lowest 17,000 


Of  twenty  on  edge :  Pwmds. 

Average  of  i3l 31,000 

Highest 59,v50 

Lowest 16,100 


It  appears  that  the  strength  of  stone  is  generally  proportional  to  the  weight. 
Nearly  all  of  these  sandstones  are  lighter  than  ours.  Twenty-six  of  tJiem,  however, 
run  140  pounds  and  over  to  the  cubic  foot.    They  show  the  foUowtng : 


Fourteen  on  bed :  Poundi. 

Average 40,746 

Lowest 20,200 


Twelve  on  edge :  Ponnda. 

Average 37,574 

Lowest 22,200 


If  from  these  twenty-six  heavy  stones  the  three  firom  Medina,  K.  T.,  are  eliminated, 
we  have : 


Twelve  on  bed :  PonndB. 

Average 35,900 

Highest 54,000 


Eleven  on  edge :  Pounds. 

Average 35,603 

Highest 46,700 


To  compare  these  results  with  those  obtuned  from  trials  of  forty  out  of  forty-five 
2-inch  cubes  of  Kanawha  stone  sent  to  General  Gillmore  by  Captain  Turtle,  in  Jan- 
uary, 1680.    All  crushed  between  steel  plates : 

Twenty«slx  on  bed :  Pomid». 

Average 60,730 

Highest 85,000 

Lowest 46,500 
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Eleven  broke  under  60,000  pounds;  nine  broke  at  or  under  55,000  ponnds. 
14  on  edge : 

PoUDdA. 

Average 55,606 

Highest 68,000 

Lowest 35,000 

The  cubes  not  considered  above  are  the  four  f^om  top  of  mountain  (No.  9  of  table) 
not  used  in  work,  and  the  one  on  edge  (No.  5  of  table)  reported  at  80,000. 
The  comparison  shows : 

(a)  That,  leaving  out  the  Medina  stone,  the  average  of  the  Kanawha  on  bed  is  above 
the  strongest  in  the  report. 

(b)  That  the  lowest  of  the  Kanawha  on  bed  is  considerably  above  the  average, 
even  for  the  heavy  (140  pounds  or  over  per  foot)  stone. 

(e)  That  the  lowest  of  the  Kanawha  on  edge  is  above  the  average  of  all  in  the  re- 
port, and  but  little  under  that  for  the  heavy  specimens. 

The  tests  of  the  eight  cubes  from  the  PrestOD  and  Elk  quarries  recently  made  show 
much  lower  results. 

The  averages  of  all,  four  on  bed  and  four  on  edge  as  given,  are : 

Pounds. 

On  bed 1 42,000 

On  edge 43,000 

The  Elk  stone  on  bed  are  both  reported  lower  than  on  edge ;  this,  taken  in  connec- 
tion with  the  former  tests  from  the  same  quarry,  make  it  appear  probable  that  the 
beds  and  edges  have  been  confounded,  either  by  the  cutter  in  marking  or  in  the  rec- 
ord.   8o  considered  the  averages  stand: 

Ponnds. 

On  bed 45,500 

On  edge ' 39,500 

Notwithstanding  all  of  General  Gillmore's  tests  show  that  a  wide  range  must  be' 
allowed  for  among  good  specimens  from  the  same  qnarry,  there  aj^pears  to  be  too 
much  difference  between  these  eight  blocks  and  those  sent  by  Captain  Turtle.  Both 
of  those  first  sent  from  Elk  (all  practically  from  the  same  ledge),  tried  on  bed,  show 
very  high  results,  and  the  weight  and  appearance  of  the  Preston  stone  wonld  lead 
one  to  expect  a  strength  from  it,  on  bed  at  least,  up  to  the  average  of  the  Kanawha 
stone.  The  crushing  surface  used  for  the  eight  blocks  are  not  given.  If  of  wood, 
considerable  of  the  discrepancy  could  be  accounted  for.  The  met  that  the  eight 
blocks  were  just  from  the  quarry  and  not  well  seasoned  as  the  first  will  account  for 
part  of  the  difference. 

Though  the  results  from  the  eight  cubes  are  so  much  lower,  it  appears  they  still 
rank  among  and  above  the  average  of  the  strongest  sandstones  mentioned  in  General 
Gillmore's  report. 

Itappears  from  other  authorities  consulted — Mahan  (Civil  Engineer,  pages  71,  72, 
etc.)  Uaswell,  Trau twine,  etc. — that  the  weakest  of  the  Kanawha  stone  thus  far 
tested  rank  with,  and  generally  much  above,  the  strongest  examples  of  European  and 
American  sandstones  given. 

All  of  the  Kanawha  specimens  considered  above  (except  the  four  from  Preston's) 
were  taken  from  the  well- developed  quarries  from  which  Lock  3  and  locks  and  dams 
4  and  5  were  built.  They  were  selected  from  among  the  good  stone,  and  were  no 
doubt  considerably  above  the  average  of  the  face  stone  used  in  these  works.  It  ap- 
pears, however,  that  over  25  per  cent,  of  these  selected,  and  mostly  seasoned  blocks, 
broke  below  the  strength  required  for  No.  6. 

Though  the  tests  so  far  made  do  not  show  any  regular  decrease  in  the  strength  of 
the  stone  as  we  descend  the  valley,  geologically  the  formation  becomes  newer,  and 
experience  proves  that  t  be  stone  in  the  upper  part  of  the  valley  is  harder  and  better 
than  in  the  lower.  It  is  safe  to  say  that  no  stone  will  be  found  below  Charleston 
better  than  that  furnished  by  the  Elk  quarries,  and  it  is  probable  that  none  will  be 
found  as  good.  This  stone  has  been  quite  extensively  used  in  Lock  4  and  in  Lock  and 
Dam  5  for  almost  all  the  different  purposes.  It  has  been  considered  among  the  best 
employed  for  important  parts,  as  coping,  corners,  sills,  etc. 

As  regards  weight,  further  comparison  of  the  Kanawha  tests  with  General  Gill- 
more's report  shows  that  tbe  lightest  of  our  stone  considered  above  are  equaled  by 
that  from  but  three  quarries  mentioned,  and  excelled  by  but  one— a  calcareous  sand- 
stone from  Minnesota.  It  nlso  appears  that  the  ratio  of  absorption  in  all  of  the 
Kanawha  stone  is  low. 

All  considered,  it  seems  that  so  far  as  any  of  these  conditions  are  concerned  any  of 
the  good  acceptable  (as  heretofore  interpreted)  stone,  in  this  part  of  the  valley  at 
least,  is  quite  sufficient  for  our  purposes  and  it  appears  doabtful  whether  it  is  neces- 
sary or  expedient  to  require  them.    With  or  without  such  conditions,  experience 
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teaches  the  necesBity  of  carefal  inspection  m  well  as  the  distinct  nnderetanding  that 
only  such  stone  will  he  admitted  as  are  in  all  respects  satisfactory  to  the  engineer  in 
oharffe. 

If,  nowever,  conditions  as  to  strength,  etc.^  are  considered  advisable,  it  seems  evi- 
dent that  the  Interests  of  all  concerned  reqaire  them  to  be  materially  lowered. 

Owing  to  the  discrepancy  of  the  data  now  at  hand,  it  is  impossible  to  fix  upon  the 
proper  reqnirements  till  more  trials  of  strength  have  been  made. 

For  the  present  the  following  suggestions  are  submii  led :  The  contractors  of  Lock 
6  want  to  begin  work  in  the  £lk  quarries  at  once,  and  are  aUo  looking  towards  the 
Smith  quarry  (No.  9  of  first  Kanawha  table)  and  the  Ruffner  quarry  (No.  11  of  table) 
and  I  respectfully  recommend  that  they  be  given  such  assurances  regarding  the  use 
of  this  stone,  as  employed  at  Locks  Nob.  4  and  5,  as  will  enable  them  to  proceed  at 
either  or  all  of  these  quarries  without  delay. 

Very  respectfully,  your  obedient  servant, 

A.  M.  8C0TT, 
AsHttant  Engineer, 

Capt.  £.  H.  RUFFNBR, 

Corps  of  Engineers,  U.  8,  A, 
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operating  and  care  of  the  locks  and  dams  on  the  great  ka- 
nawha river,  west  virginia. 

United  States  Engineer  Office, 

Baltimore^  Md.^  July  9,  1889. 

General  :  Daring  the  last  fiscal  year  the  expense  of  operating  the 
locks  and  dams  on  the  Great  Kanawha  Biver  in  West  Virginia  has 
been  paid  in  the  manner  indicated  by  section  4,  act  of  July  5, 1884. 

In  compliance  with  the  proviso  to  that  section  which  requires  the 
rendition  of  an  itemized  statement  of  snch  expenses,  I  have  the  honor 
to  forward  the  inclosed  paper. 

Very  respectfully,  your  obedient  servant, 

Thomas  Turtle, 
Captain  of  Engineers. 
The  Chiep  OF  Engineers,  U.  S.  A, 


STATEMENT  OP  AMOUNT  EXPENDED  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30, 
1889,  OUT  OF  THE  GENERAL  APPROPRIATION  FOR  '*  OPERATING  AND  CARE  OP 
CANALS  AND  OTHER  WORKS  OF  NAVIGATION"  IN  OPERATING  AND  KEEPING  IN 
REPAIR  THE  LOCKS  AND  DAMS  ON  THE  GREAT  KANAWHA  RIVER,   WEST  VLROINIA. 

Lock  and  Dam  No.  2 : 

For  wages  of  regular  lock  hands $2,004.24 

For  repairs  and  extra  labor 127.21 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 151. 35 

For  freights  and  transportation 4. 16 

12.286.96 

Lock  and  Dam  No.  3 : 

For  waged  of  regular  lock  bands 2,034.34 

For  repairs  and  extra  labor 2,600.15 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 90. 21 

For  freights  and  transportation 19.20 

4,743.90 

Lock  and  Dam  No.  4 : 

For  wages  of  regular  lock  hands 2,025.92 

For  repairs  and  extra  labor 130. 49 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc (>9. 99 

For  freights  and  tranHportatiou 5. 05 

2,23145 
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Lock  and  Dam  No.  5 : 

For  wages  of  regalar  lock  hands $2» 007.50 

For  repairs  and  extra  lal>or 340.05 

For  snpplieSy  as  paints,  oils,  fuel,  tools,  etc 99. 93 

For  natural  gas  to  light  works 38.67 

For  freights  aud  transportation 7.11 

12, 473. 20 

Lock  and  Dam  No.  6: 

For  wages  of  regular  lock  hands 1,982.00 

For  repairs  and  extra  labor 77.55 

For  supplies,  as  paints,  oils,  fuel,  tools,  etc 1 19. 29 

For  freights  and  transportation .90 

2,179.74 

Superintendence  and  central  office  expenses: 

Wages 3,007.49 

Kent  and  supplies 269.83 

Freights  and  transportation 16.25' 

^    3.293.57 

Dredging  at  locks ;  and  part  of  running  expenses  of  steam-boat : 

Wages 1.458.40 

Repairs  and  supplies 92. 3:^ 

1,550.73 

Telephone  line : 

Rent  of  instruments 155.00 

Repairs  and  supplies 307.74 

Freights  and  transportation 33.00 

495.74 

Gauge  reports : 

For  pay  of  gauge  keepers  and  rei>orterii  at  Hinton  and  Ka- 
nawha Falls  144.00 

144. 00 

Total 19,399.35 


F  F  3. 

IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA. 

During  the  preceding  fiscal  year  nothing  was  done,  as  the  amount 
available  was  too  small  to  enable  operations  to  be  carried  on  economic- 
ally. By  the  act  of  August  11,  1888,  $3,000  was  appropriated,  in- 
creasing available  funds  to  $4,500.  As  soon  as  practicable,  operations 
in  continuation  of  those  heretofore  carried  on,  of  clearing  the  stream  of 
rock^  logs,  brush,  and  other  obstructions  impeding  the  floating  of  logs 
downstream,  and  of  constructing  wing-dams  where  needed,  were  com- 
menced. 

The  report  of  the  overseer,  giving  in  detail  the  work  performed  and 
the  localities  where  it  was  done,  is  appended  hereto. 

Money  statement 

July  1,  1888,  amount  available ♦l,500.''0 

Amouut  appropriated  by  act  of  August  11,  1888 3,000.00 

4, 500. 00 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 3,925.11 

July  1, 1889,  balance  available 574.89 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      2, 500, 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 
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BSPOBT  OF  MB.  W.  A.  PORTEB,  OYXIKSEEB. 

Addison,  Wsbstkb  Comrrr,  DeomAmr  30, 1868. 

Colonel  :  On  the  23d  of  August  I  went  to  Charleston  to  consnlt  with  Mr.  A.  M. 
Scott,  assistant  engineer^  and  on  the  13th  of  September  returned  to  the  Upper  Elk, 
near  the  lower  line  of  Webster  County,  where  Mr.  H.  H.  Beall  had  been  at  work  for 
a  few  days.  The  instrnctions  were  for  me  to  take  charge  of  this  part  of  the  river,  and 
Mr.  Beau  moved  some  miles  down,  in  the  neighborhood  of  the  month  of  the  Holly 
River,  to  do  some  work  there.  A  report  of  the  work  done  by  Mr.  Beall  is  also  given 
below.  We  were  not  able  to  do  mnch  for  a  few  days,  on  account  of  high  water,  bat 
this  gave  a  chance  to  get  things  in  order,  arrange  for  camp,  get  a  crew  of  men  and 
a  smith  with  his  tools  on  the  ground.  We  had  no  trouble  m  getting  plenty  of  good 
men.  Wages  were  ^St^  cents  per  hour.  We  started  to  work  at  Millers  Ford  on  Sep- 
tember 17,  and  the  work  progressed  very  nicely  for  several  days,  when  we  were  de- 
tained by  another  rise.  There  were  three  good  log-tides  during  the  time  we  were  at 
work,  and  several  small  ones  ;  this,  with  the  wet,  bad  weather,  kept  us  back  very 
much. 

lir.  Scott  met  me  at  Addison  September  21,  and  on  the  22d  and  23d  we  went  down 
the  river,  making  close  observation  from  that  place  to  where  we  were  at  work,  a  dia- 
tance  of  about  15 miles. 

His  instructions  were  to  clean  this  part  of  the  stream  of  the  worst  rocks,  for  the 
purpose  of  floating  timber  and  loss.  A  channel  about  25  feet  wide  was  cleared.  In 
some  places,  on  account  of  short  oends  or  rapid  water,  the  channel  was  made  some- 
what wider  than  25  feet. 

There  is  a  larse  quantity  of  timber  on  Upper  Elk  waters  that  could  successfully  be 
put  in  market  if  the  stream  was  improved  so  logs  could  be  driven.  Without  improve- 
ment, all  or  nearly  all  of  the  timbc^  put  in  the  upper  river  is  so  long  on  the  way  that 
it  is  much  damaged  before  it  gets  down,  and  a  considerable  per  cent,  of  what  has 
been  put  in  in  the  past  is  now  Iving  along  the  river,  decayed  and  worthless. 

Our  first  work  was  with  powder,  and,  not  having  much  on  hand,  a  team  was  sent 
to  Philippi,  a  distance  of  60  miles,  for  dynamite,  which  we  found,  after  a  trial,  mnch 
better  for  our  work,  as  it  crushed  the  rock  much  finer  than  powder,  thus  making  less 
drilling. 

In  the  start  we  did  not  have  tools  enough  to  work  as  many  men  as  instructed. 
More  tools  were  ordered  at  once,  but,  being  so  far  from  the  railroad,  it  was  about 
twenty  days  before  they  came. 

.  The  following  is  a  detailed  account  of  work  done  during  the  Heason.  That  done 
under  Mr.  H.  H.  Beall,  overseer,  being  mostly  in  Braxton  County,  above  Sutton,  is 
given  first. 

Mr.  Beall  having  gone  to  Charleston  with  a  canoe,  left  there  on  September  2,  with 
tools,  steel,  and  supplies.  On  the  7th,  arrived  at  Sutton,  where  he  got  drills  made 
and  things  in  order  for  going  to  work.  On  the  11th,  commenced  work  near  ''The 
Gulf,"  about  20  miles  above  Sutton;  blasted  some  rock,  aggregating  about  11  cubic 
yards,  and  cut  some  timber  and  brush  on  a  bar  near  by.  The  next  day,  passed  by 
some  work  to  Mines  Island,  about  24  miles  above  Sutton.  This  is  a  bad  place  for 
logs  to  lodge.  It  is  a  long  narrow  channel  behind  the  island,  and  filled  with  large 
rock.  He  worked  here  blasting  out  the  worst  rock  until  the  15th,  when  I  took  charge 
of  this  part  of  the  river,  Mr.  Beall  moving  down  the  river  to  Spring  Ford,  and  re- 
paired the  dike  there. 

Widows  UJand.—C^it  and  removed  some  brush  and  timber. 

Salisbury  j^Aoa?.— Nine  and  one-half  miles  above  Sutton.  Blasted  and  removed 
three  rocks  aggregating  about  150  cubic  yards. 

Pereimmon  Ulawi, — 'fevL  miles  above  Sutton.    Cut  and  removed  brush. 

Old  Lick  Shoal, — Nine  miles  above  Sutton.  Two  riprap  dikes  were  built ;  one  i:^ 
feet  long,  8  feet  wide,  and  5  feet  high  ;  the  other  68  feet  long,  10  feet  wide,  and  6  feet 
high.    Also,  blasted  20  rocks  aggregating  about  140  cubic  yards. 

Tower  Falls, — Seven  and  one-half  miles  above  Sutton.  Two  low  dikes  of  logs  and 
brush  filled  with  stone  were  built  here;  one  80  feet  long,  the  other  40  feet  long  ;  one 
rock  blasted  aggregating  about  60  cubic  yards. 

Buck  Elk  Island. — ^Throe  miles  above  Sutton.  At  this  place  a  V-shaped  dike  was 
built  to  keep  timber  from  stopping  on  the  head  of  the  island.  One  wing  is 56  feet, 
and  the  other  78  feet  long.  It  is  a  strong  crib  of  small,  sound,  white  oak  timber  7  feet 
high  (10  feet  wide  at  oottom  and  battered  on  back  to  7  feet  top  width),  drift- 
bolted  together  and  filled  with  stone.  About  1,500  lineal  feet  of  sound  timber  aud 
160  drift-bolts  were  used  in  its  construction.  In  log- rises  that  occurred  in  November 
the  dike  was  found  to  work  well,  though  it  will  probably  be  advisable  to  extend 
somewhat  the  river  wing.  Some  brush  and  small  trees  liable  to  stop  timber  were 
also  cut  from  the  lower  part  of  the  island. 

(xille8pi4fa  Dam, — Seven  miles  above  Sutton.  A  low  dike,  287  feet  lone,  extend- 
ingout  from  the  left  bank,  was  built  here  to  keep  logs  off  fhim  a  high  bar  below  the 


APPENDIX  FP — ^BBPORT  OP  CAPTAIN  TtJRTLfi.  1957 

dam.  From  the  shore  end  182  feet  down  the  dike  was  made  of  logs  and  bnish  filled 
in  with  stone.  The  remaining  105  feet  were  bnilt  of  loose  stone  picked  np  on  the  bar. 
It  is  abont  4^  feet  high  -and  10  feet  wide  on  the  bottom.  It  is  reported  to  have 
worked  well  in  the  log-rises  that  have  occurred  since  it  was  bnilt. 

Fonr  rocks  were  blMted  from  the  bar  outside  of  the  dike  that  aggregated  abont  50 
cnbic  feet. 

Union  Mills  J^fafKl.— Thirteen  and  a  half  miles  above  Sutton.  A  crib-dike  was 
built  out  from  the  right  bank  at  the  head  of  the  island  to  keep  timber  from  stopping 
in  the  side  channel  and  on  the  island.  This  was  one  of  the  most  troublesome  places 
to  lumbermen  on  the  river. 

The  dike,  including  a  wing  40  feet  long  at  the  shore,  is  522  feet  long.  It  was  built 
of  round  white-oak  timber,  drift-bolted  and  filled  with  stone.  It  is  10  feet  wide  at 
the  bottom,  battered  to  8  feet  top  width.  Its  average  height  is  about  6  feet,  the  top 
being  about  8  feet  above  low  water.  In  building  it  5,260  lineal  feet  of  oak  timber, 
450  drift* bolts,  and  abont  750  cubic  yards  of  stone  were  used. 

LOWER  ROCK  CAMP,  12  MILB8  BELOW  SUTTON. 

By  the  request  of  several  prominent  lumbermen,  Mr.  Beall  was  sent  to  remove  brush 
and  trees  from  an  island  ana  bar  at  this  place,  which  is  said  to  be  the  worst  place  be- 
low Button  to  stop  logs.  The  work  was  done  from  December  3  to  8.  This  closed  Mr. 
Beall's  work  for  the  season. 

A  detailed  report  of  the  work  done  in  the  upper  part  of  the  river  (in  Webster  County, 
below  Addison),  at  clearing  a  channel  through  the  shoals  by  blasting  loose  rock  and 
bowlders,  here  follows.  The  location  of  the  different  points  where  work  was  done,  the 
number  of  blasts  fired,  quantity  of  rock  blasted,  etc.,  is  given  in  the  accompanying 
table. 

MiUer*8  Ford, — Work,  as  before  stated,  was  commenced  at  this  point  on  September 
17.    Two  rocks  were  blasted  aud  scattered  in  deep  water. 

Wood? a  Defeat. — Three  rocks  were  blasted.  There  should  be  a  dike  built  here  to 
keep  logs  out  of  a  bad  pocket  behind  the  island  in  high  water. 

Soon  Rook, — Seventeen  rocks  were  blasted  and  leveled  with  the  water. 

Bocky  Riffle. — This,  as  its  name  indicates,  is  quite  rough  and  rocky,  and  about  100 
rods  long.   We  made  a  narrow  channel  through  it,  blasting  altogether  fifty-one  rocks. 

Bee  Run  6«(/l— Eleven  rocks  were  blasted  and  scattered  in  deep  holes. 

8am  Mack  I^oich, — Fifteen  rocks  were  blasted  and  scattered  over  the  river. 

Rocky  Ford. — Blasted  and  leveled  with  the  water  twenty-six  rocks,  and  a  short  dis- 
tance above  this  eighteen  rocks  were  blasted.  A  crib  or  dike  is  needed  here,  and  it 
might  be  necessary  to  have  one  at  the  head  of  the  island. 

Peach  Orohard.^The  river  here  was  almost  closed  with  rocks.  They  extended  from 
the  right  bank  almost  across  the  river,  and  abont  20  yards  below  they  extend  be- 
yond tne  middle  from  the  other  side,  with  scattered  rocks  in  th  river.  Fifty-one 
rocks  were  blasted,  and  a  large  amount  of  them  had  to  be  carried  some  distance  to 
get  them  leveled  with  the  water. 

Black  Water  Jbrd.— Ten  rocks  were  blasted  and  scattered. 

Mulberry  Island. — ^Twenty -four  rocks  were  blasted.  A  dike  is  needed  here  to  turn 
logs  to  the  right  of  the  island.  When  they  go  to  the  left  they  drift  on  a  long,  high 
bar. 

Mvtherry  £A(Mi2.^Seventeen  rocks  were  blasted  and  thrown  where  water  could  be 
found  deep  enoueh  to  cover  them. 

Black  Water  Pond. — Twenty-one  rocks  were  blasted.  One  measured  222  cubic 
yards.  A  short  training-wall  was  built  4  feet  high  with  part  of  the  rock  blasted. 
The  greater  portion  of  uie  large  rock  had  to  be  carried  a  distance  to  find  a  place  to 
deposit. 

Wash  Rock  Shoat — Forty-seven  rocks  were  blasted  and  scattered  over  the  river. 

**OldAndy*'  ^orif.— Nineteen  rocks  were  blasted  and  removed.  A  dike  is  badly 
needed  at  this  place.    About  200  logs  are  lodged  here. 

Oriffin*s  i«7aii(i.-*Di stance  from  here  to  <*01d  Andv"  Ford  is  about  2  miles,  and 
there  is  some  scattered  work  left.  We  passed  over  this  during  high  water  to  some 
larger  rocks,  and  the  cold  weather  prevented  our  going  back.  Ten  rocks  were 
blasted  here.  This  is  a  very  bad  place  for  logs  to  lodge.  A  dike  should  be  built  on 
the  right  a  little  below  Mr.  Cochran's  house. 

Big  Run  SkoaL-^Oue  hundred  and  two  rocks  were  blasted  and  scattered  abont  in 
water.    One  rock  contained  300  cubic  yards. 

Mill  Run  and  Canoe  Tree  Shoals. — Seventeen  rocks  were  blasted  and  removed. 

Rocky  Sole. — Fourteen  rocks  were  blasted  and  rolled  in  deep  water. 

Painter  Lick  Shoal. — This  shoal  has  the  largest  rocks  of  any  shoal  on  the  river,  and 
more  of  them.  It  is  about  a  mile  long.  Fifty-five  rocks  were  blasted  and  scattered, 
the  largest  one  containing  565  cubic  yanls.    This  shoal  was  not  finished,  the  cold 
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weather  preventiDg.    We  stopped  work  on  November  24, 5  miles  below  Addison.   All 
the  property  beloncinsto  improvement  in  my  hands  was  stored  at  Mr.  J.  W.  Tracy's, 
near  this  shoal,  and  left  in  his  care. 
Very  respectfally, 

W.  A.   PORTBR, 

Col,  W.  p.  Craiohill,  Oter9eer. 

Corpi  ofEngineerSf  U.  8.  A, 


Table  shatving  approximate  di»tanee$  above  Sutton  {Braxton  Comri  ffouoe)  of  poimta  whfre 
rocke  were  bloated  under  W.  A.  Porter ,  overseer ^  the  number  of  rocks  worked  on,  holes 
drilledf  blasts  fired,  and  approximate  e^bic  yards  blasted. 


Name  of  sboAl. 


Miliar  Ford 

Wood's  Defeat 

Soon  Bock 

Rocky  Riffle 

BeeRunOnlf.., 

"Sam  Mack  Notch" 

Rocky  Ford  

Peach  Orchard 

Black  Water  Ford 

Mulberry  Island , 

Malberry  Shoal 

Black  Water  Pond 

Wash  Rock  Shoal , 

••Old  Andy  "Ford 

Griffin's  Island 

Big  Rnn  Shoal 

Mm  Rvn  and  Canoe  Tree  Shoals 

Rocky  Hole 

Painter  Lick  Shoal 


Totol. 


Miles 

abore 

Satton. 


23 
24 

iti 

85 
26 

I? 
1^ 

28 

28i 

29 

81 

82 

\        33j} 
831 

34 


Rooks 
blasted. 


2 
3 
17 
51 
11 
15 
24 
61 
10 
24 
17 
21 
47 
19 
10 
102 

17 

14 
55 


510 


Holes 
drilled. 


11 
8 
14 
61 
31 
21 
69 

169 
16 
62 
81 
66 
87 
84 
28 

189 

29 

62 
191 


1,139 


Total 
blasts 
flred. 


1,189 


Cubic 
yards  of 

rock 
b1w»ted 
(approx- 
imate). 


106 

it2 

50 
124 
:i25 

33 
125 
U7 

25 
103 
139 
264 
426 
184 
326 
747 


1,202 


4.961 


[A  number  of  rocks  were  blasted  without  drilling,  which  aoconnts  for  *'  the  nam- 
ber  of  blasts  fired"  being  in  excess  of  "holes  drilled.'' 


ELK  RiyER.->COMlCERCIAL  STATISTICS. 

U.  S.  Engineer  Office, 
CharlesUm,  W,  Va,,  July  20,  1889. 

Captain  :  I  have  tlie  honor  to  snbmit  the  following  statistics  of  the  timber  business 
of  Elk  River  for  the  year  ending  June  30,  1889,  from  information  collected  by  this 
office.  The  statistics  for  preyions  years  from  your  former  reports  to  the  Chief  of  En- 
gineers are  also  included  m  the  table: 


Tear. 


1883 

1884 
1885 
1886 
1888 
1889 


Saw-logs 
and  lamner 
(feet  B.  M.) 


6. 200, 000 

5, 975, 000 

6, 100, 000 

15,361,000 

15, 900, 000 

15,750,000 


Railroad 
ties. 


100. 000 
125. 000 
150.000 
250.000 
330, 000 
296,000 


Oak  staves. 


898.334 
1, 222, 600 
1, 433, 750 
1,845,000 
1,  210. 000 
1, 600, 000 


Hoop  poles. 


300,000 
600,000 


Sbini^lea. 


2,000,000 


Hickory 
spokes. 


350.600 


All  of  this  comes  down  the  river  to  or  past  Charleston.  Of  the  **  saw-logh  and  lum- 
ber/' the  logs  form  much  the  greater  part,  and  the  most  of  them  are  sawed  by  the 
mills  hero. 
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It  is  estimated  that  about  70  per  cent,  of  the  lumber  cut  dniing  the  past  year  was 
poplar^  the  rest  being  mainly  osk,  hemlock,  walnut,  and  ash. 

About  60,000  pounds  of  wool  and  20,000  bushels  of  wheat  were  marketed  at  Charles- 
ton from  the  Elk  Valley  during  the  year. 

Very  respectfully,  yonr  obedient  servant, 

Addison  M.  Scott, 
Oapt.  Thomas  Turtle,  Beiident  Jfhigineer. 

Corps  of  Engineers,  U,  S.  J, 


P  F4. 

IMPROVEMENT  OF  GAULEY  RIVER,  WEST  VIRGINIA. 

Operations  for  the  improvement  of  tbe  Gauley  Rirer  were  inBtituted 
by  examiDations  made  in  1887,  in  accordance  with  the  provisions  of  the 
river  and  harbor  act  of  August  5,  1886.  As  a  result  of  those  examina- 
tions it  was  pointed  out  that  a  valuable  improvement  of  the  12  miles  of 
river  from  the  mouth  to  the  ^^Koughs"  could  be  made  at  an  expense 
of  $10,000,  and  that  great  advantage  would  follow  the  expenditure  of 
$65,000  in  tbe  26-mile  reach  called  the  ''Boughs," in  facilitating  and 
cheapening  tbe  bringing  to  market  of  millions  of  feet  of  lumber  of  the 
most  valaable  and  varied  kinds. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $3,000  for 
cleaning  out  the  channel.  The  project  approved  for  the  expenditure  of 
this  small  sum  contemplated  tbe  removal  of  ledges  of  solid  rock  and 
the  making  of  channels  through  18  shoals  of  loose  rock  and  boulders, 
commencing  at  Cripple  Creek,  about  three-quarters  of  a  mile  above  the 
mouth  and  extending  to  the  pool  above  Rich  Creek,  a  distance  of  10  miles. 
The  work  was  carried  on  by  tbe  hire  of  labor  and  the  purchase  of  ma- 
terials in  open  market,  the  circumstances  not  permitting  contract  work 
from  considerations  of  economy  and  advantage. 

The  details  of  the  work  accomplished  appear  in  the  report  of  Mr.  Will- 
iam Proctor  Smith,  appended  hereto.  The  total  expenditure  to  date  has 
been  $1,266.42,  and  the  balance,  $1,733.68,  will  be  expended  toward  the 
completion  of  the  project  later  in  the  season,  when  circumstances  permit. 

Money  statement 

Amonot  appropriated  liy  act  of  Aufpst  11, 1888 ■ $3,000.00 

July  1,  1889,  amount  expended  during  fiscal  year,  ezclnsive  of  liabilftiee 
outstanding  July  1,  ItiiS 1,266.42 

July  1,  1889,  balance  available 1,733.58 


Amount  (estimated )  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  WILUAM  PROCTOR  SMITH,  ASSISTANT  ENGINEER. 


Baltimore,  Md.,  December  5, 1888. 

Colonel  :  I  have  the  honor  to  report  the  following  operations  on  Gauley  River, 
West  Virginia: 

The  project  calls  for  n  bateau  channel  30  feet  wide  and  2  feet  deep  at  ordinary  low 
water,  from  the  mouth  to  a  point  10  miles  up  the  river. 

To  carry  this  out  work  was  begun  on  the  2nd  of  October  with  a  few  hands,  and 
closed  out  on  the  5th  of  November. 

Owing  to  the  lumbermen  and  boatmen's  anxiety  to  get  the  channel- way  improved  oa 
for  up  as  possible,  and  to  the  lateness  of  the  season,  the  ohannel  width,  with  your 
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appro  ml,  was  rednced  to  20  feet,  which  width  can  be  iuereaaed  at  any  time  it  may 
be  (Insired  without  extra  cost. 

The  uatoral  slnice-ways  previooaly  osed  by  the  boats  were  also  adopted  f<vieaaoiia 
above  assiini^  and  also  because  the  work  would  be  lighter. 

A  commenoemeDt  was  made  at  Scrabble  Creek  ledges,  one-foorth  mile  above 
month  of  river. 

The  channel  was  locat^^d  and  made  thronsh  the  old  bateau  chnte,  in  which  were 
encountered  five  broken  ledges,  a  part  of  the  main  ledge,  and  a  large  rook  at  the 
bead,  all  of  which  were  blasted  out  and  the  loose  stone  made  into  a  wall  at  the  up- 
per end  of  the  channel ;  the  stone  at  the  lower  end  not  being  removed  owing  to  the 
<lifficulty  In  obtaining  a  rock-boat  at  the  moment  and  the  subsequent  rise  of  the  river. 
These  stones  can  be  cleaned  out  with  the  labor  of  about  eight  men  one  day,  and  then 
the  channel  will  be  complete.    About  12  cubic  yards  in  all  were  blasted. 

As  it  is  now,  navigation  is  much  improved  by  the  removal  of  the  obstructions  at 
its  entrance  and  by  the  straightening  of  the  channel  at  the  middle. 

The  ledge  other  than  at  the  channel,  which  is  150  feet  in  length,  with  actual  work 
for  70  feet,  is  compact  and  unbroken  and  extends  for  at  least  175  feet  up  and  down 
Ktream. 

The  next  work  was  at  Buck's  Ford  Ledges,  two- thirds  of  a  mile  from  mouth  of  river. 
These  ledges  are  in  three  groups  extending  over  a  distance  of  700  feet,  with  actual 
work  for  a  distance  of  120  feet,  through  nine  smaller  ledges;  from  which  were  taken 
and  built  into  walls  about  40  cubic  yards  of  material. 

Owing  to  high  water,  however,  aU  of  the  obstructions  were  not  removed,  but  it  is 
thoDgbt  that  tne  labor  of  twenty  men  one  day  will  complete  it. 

This  channel,  too,  is  much  imx>roved  in  directness,  and  the  worst  of  the  ledges  have 
been  taken  away. 

The  channel  through  these  shoals  would  be  more  direct  by  going  along  the  left 
bank,  and  would  have  been  so  located  had  the  work  not  been  regarded  as  being  too 
heavy  and  expensive. 

The  rock  is  yellow  sandstone  for  6  inches,  then  gray,  interspersed  with  flint  and 
river  pyriles,  and  very  hard  to  drill. 

The  fall  over  Scrabble  Creek  and  Buck's  Ford  ledges  is  estimated  at  2  feet  each. 

Getting  through  these  ledges  gives  outlet  to  Big  Creek,  nearly  2  miles  above  the 
month  of  the  river,  and  tinishes  up  the  solid  rock  work,  for  the  shoals  above  are  com- 
posed of  loose  rock  and  gravel  witn  here  and  there  a  bowlder  to  be  blasted. 

Average  work  10  men  7|  days  of  10  hours,  at  15  cents  per  hour.  Largest  number 
of  laborers  at  one  time,  16.    Men  were  few  and  new  to  this  kind  of  work. 

It  rained  eighteen  out  of  the  thirty  working  days. 

Five  distinct  rises  occurred  during  the  working  period  with  heights  ranging  from 
1.9  feet  to  8.2  feet. 

Snch  a  wet  October  had  not  been  seen  for  seven  years. 

Gange-reading  varied  from  0.7  feet  below  to  71  feet  above  zero  or  ordinary  low 
water. 

After  the  rise  of  5.3  feet  on  the  12th  of  October,  operations  in  the  river  practically 
ceased,  for  the  water  never  again  got  down  to  zero  of  the  gauge  or  working- point. 

Some  of  the  tools  were  borrowed  from  the  Kanawha  River  improvement  and  returned 
when  the  work  closed  out,  the  remainder  were  purchased  in  Charleston  and  are  now 
stored  at  Gauley  Bridge,  W.  Va. 

Two  canoes  and  one  rock-boat  were  hired  for  one  month. 

The  powder  used  was  "  AJax,  "  40  per  cent,  nitro-glycerine. 

A  water-gauge  was  put  up  about  100  feet  above  Buck's  Ford  Ledges,  out  of  the  way 
from  backwater  from  New  River. 

There  are  a  few  rock  at  the  junction  of  the  Gauley  and  New  rivers,  in  the  way  of 
boats  going  to  Gauley  Station,  Chesapeake  and  Ohio  Railway,  which  should  and  can 
be  removed  at  a  cost  of  about  $15. 

New  River,  dnring  the  continuance  of  the  work,  was  always  muddy,  but  the  Gauley 
rarely  so,  its  waters  having  a  dark  tinge,  supposed  to  be  given  by  the  leaves  on  its 
banks  from  the  forest  trees. 

The  lines  of  the  two  streams  were  distinctly  marked  for  a  long  distance  after  they 
found  the  Ranawba  River. 

Gauley  is  a  village  at  the  month  of  the  river,  on  the  right  bank,  of  about  100  souls, 
with  two  stores  and  two  livery  stables. 

The  abntment  and  two  piers  of  an  old  bridge  are  still  standing  at  the  month  of  the 
river.    The  bridge  was  488  feet  in  length,  with  spans  of  66f  feet. 

A  ferry  is  in  operation  from  Gauley  to  the  left  bank  of  the  stream,  and  also  one 
from  Gauley  to  Gauley  Station,  Chesapeake  and  Ohio  Railway,  on  left  bank  of  New 
River. 

The  Gauley  and  New  River  form  the  Kanawha  at  this  point,  2  miles  above  Kana- 
wha Falls. 

Big  Creek,  Twenty-Mile,  and  Little  Elk  Creek  empty  into  the  Ganley  on  the  line 
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of  thi8  improvement,  from  the  ri^bt,  respeotively  If,  5,  and  9  miles  from  ita  mooth, 
and  Rich  Creek  from  the  left,  8  miles  from  the  same  point. 

There  are  two  saw-mills  in  operation  on  Rich  Creek,  and  the  same  nnmber  on  the 
tributaries  on  Twenty-Mile. 

For  the  year  epding  the  3l8t  October,  1688,  4,100,000  feet  of  lumber,  l,100,000.feet 
of  logs,  150,000  staves,  and  150,000  x>ounds  of  produce,  such  as  butter,  eggs,  wool, 
ginseng,  etc.,  were  brought  down  the  Gauley  River  and  shipped  east  and  west  from 
Qauley  and  Kanawha  Palls  stations,  Chesapeake  and  Ohio  Railway. 

To  carry  this  lumber  four  boats  and  two  bateaux  are  in  use.  The  boats  are  80  feet 
lonff,  6  feet  9  inches  wide,  and  1  foot  G  inches  deep,  with  a  capacity  of  8,000  feet,  and 
the  oateaux  will  carry  about  the  same.  In  the  same  year  1,500,000  pounds  of  general 
merchandise,  staves,  furniture,  organs,  etc.,  were  received  at  Gauley  and  sent  into 
Webster  and  Nicholas  counties.  West  Virginia. 

This  section  is  full  of  bituminous  coal,  and  a  large  amount  of  the  finest  of  timber 
of  every  variety,  for  a  full  description  of  which  and  other  information  reference  is 
made  to  your  report  to  the  Chief  of  Engineers,  U.  8.  Army,  December  26,  1887. 

A  tracing  of  a  map  of  Gauley  River,  showing  the  work  for  this  season  in  detail, 
made  to  a  scale  of  200  feet  to  the  inch,  accompanies  this  report,  as  well  as  a  tracing 
of  a  skeleton  map,  scale  1  mile  to  the  inch,  of  a  railroad  survey  made  in  the  spring  of 
1882,  under  the  direction  of  H.  D.  Whitcomb,  civil  engineer,  up  the  Gauley  and  Will- 
iams rivers  to  the  Greenbrier  River,  in  Pocahontas  County,  West  Virginia. 

From  this  map  was  obtained  the  general  outlines  of  the  map  whose  tracing  is  here- 
with presented,  the  details  being  obtained  by  actual  measurements  on  the  grounds. 

Respectfully  submitted. 

William  Proctor  Smith, 

Col.  W.  P.  Craighill,  Jfi8i9tant  Engineer, 

Corps  of  Engineers,  U,  8.  A, 


F  F  5- 

IMPROVEMENT  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 

After  a  BU8i)eDS]on  of  operations  for  some  years  for  want  of  funds  an 
appropriation  of  $10,000  was  tnade  August  5, 1886,  applicable,  however, 
only  to  tbe  portion  of  the  river  above  the  lead  mines  in  Wythe  Oounty, 
Va. 

Donbt  having  arisen,  in  view  of  the  changed  condition  of  affairs  on 
and  near  the  river,  as  to  the  propriety  of  expending  this  appropriation 
at  once,  it  was  decided  by  proper  authority  to  defer  operations  until 
the  will  of  Oongress  could  be  further  ascertained. 

In  the  river  and  harbor  act  of  August  11, 1888,  it  waa  directed  that 
the  balance  should  be  spent  in  improving  the  river  between  Ivanhoe 
Furnace,  in  Wythe  County,  and  the  mouth  of  Wilson  Greek.  Opera- 
tions in  accordance  with  this  direction  have  commenced. 

For  details  reference  is  requested  to  attached  report  of  Mr.  William 
Proctor  Smith,  assistant  engineer. 

Money  statement. 

July  1, 1888,  amount  available $10,147.^ 

July  1, 1889,  amonnt  ezpeDded  dnring  fiscal  year,  exclasive  of  liabilities 
ontstanding  July  1,  1888 1,411.05 

July  1, 1889,  balance  available 8,736.24 


1 


Amount  (estimated)  required  for  completion  of  existing  project 159, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.  WILLIAM  PROCTOR  SMITH,  ASSISTANT  ENGINEER. 


lYANHOB  Furnace,  Wythe  Coxtntt,  Va.,  Jiifi6  14, 1889. 

Captain  :  I  have  the  honor  to  report  the  following  operations  on  the  improvement 
of  New  Biver,  Virsinia  and  West  Virginia,  for  the  &cal  year  ending  June  30, 1S89. 

In  January.  1889,  a  project  for  the  expenditure  of  the  appropriation  for  the  im- 
provement 01  New  Biver,  Virginia,  between  Ivanhoe  Famace,  in  Wythe  County,  and 
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the  moatb  of  WiIsod  Creek,  was  sobmitted  to  the  Chief  of  EDgineen,  U.  8.  Aimy, 
and  approved.  This  project  calls  for  a  chaDoel  20  feet  wide  aod  ft  feet  deep  at  or- 
dinary low  water  and  also  proTidea  for  straightening  and  otherwise  improving  snch 
portions  of  the  channel  needing  it,  ^ready  worked  on  in  1881  and  1885,  rendered 
necessary  by  the  adoption  of  a  line  of  improTement  for  rafta,  which  reqoire  more 
directness  of  oonrse  than  that  for  bateanx,  and  to  extend  the  channel  np  the  river 
as  far  as  the  funds  will  permit. 

Ivanhoe  Furnace,  the  initial  point,  is  nearly  3  miles  above  the  Lead  Mines,  the 
former  point  of  departure,  in  Wythe  County,  Va.,  and  46  miles,  by  river,  from  the 
bridge  where  the  Norfolk  and  Western  Railroad  crosses  New  River,  and  is  connected 
with  the  Norfolk  and  Western  Railroad  by  the  Cripple  Creek  branch  road,  32  miles 
long,  at  Pulaski,  Va.,  making  the  distance  firom  New  River  Bridge,  by  rail  and  water, 
about  the  Hame. 

To  ascertain  whether  the  materials  for  building  boats  and  labor  could  be  procured 
for  carrying  out  the  project  above  referred  to  an  assistant  engineer  was  sent  to  Ivan- 
hoe in  March.  His  report  being  favorable,  instructions  were  given  htm  to  begin 
g reparations  for  the  same  early  in  May,  which  he  did  bv  building  canoes  and  rock- 
oats  and  establishing  camp  about  4  miles  above  Ivanhoe  and  about  half  the  dis- 
tance the  work  will  cover  tnis  season,  commencing  on  the  4th  of  the  month  and  fin- 
ishing on  the  28th.  Next  day  it  began  to  rain  very  bard,  and  on  the  3l8t  the  river 
rose  15  feet  and  did  not  fall  low  enoush  to  begin  operations  until  Sunday,  the  9th  of 
June.  Monday,  the  10th  of  June,  the  work  began  with  73  men  all  told,  divided 
into  three  parties.  One  party  made  a  channel  30  feet  wide  and  2  feet  deep  through 
Rowers  Shoals,  one-seventh  of  a  mile  above,  and  through  Porter's  Ford,  two-thirds 
of  a  mile  above  Ivanhoe  Furnace.  These  ahoids  are  composed  of  loose  rock  and 
grayol  and  had  filled  up  considerably  since  the  formation  of  the  project,  two  years 
aeo ;  the  greater  width  was  given  to  secure  future  stability.  About  35  cubic  yards 
of  material  was  removed  from  these  shoals  and  buUt  into  walls.  The  former  is  in 
W.vthe  and  the  latter  in  Carroll  County. 

The  other  parties  worked  at  the  first  and  second  led^  of  Roger's  Shoals,  1.4 
miles  above  the  initial  point.  This  work  consisted  principally  in  drilling  and 
blasting,  the  material  from  which  could  not  be  removed  owing  to  another  rise  m  the 
river,  during  the  night,  of  1  foot.  The  11th,  one  partv  moved  up  to  Wilkinson's 
Force,  but  could  dn  no  work.  The  rains  have  continued  to  date  and  the  river  is  now 
1.4  feet  above  zero  and  very  muddy.    Not  a  dear  day  since  the  1st  of  June. 

A  few  men  have  been  and  are  now  being  employed  in  taking  care  of  boats  and 
other  property,  putting  up  shelters  for  men,  building  coal  and  powder  houses  and 
blacksmith's  shops,  and  having  camp  put  in  good  shape,  so  that  everything  will  be 
in  readiness  to  carry  the  work  on  rapidly  when  it  does  oegin. 

So  mach  has  already  been  said  in  former  reports  in  the  way  of  describing  this 
section  that  it  is  not  thought  necessary  now  to  add  anything. 

Respectfully  submitted. 

Wm.  Proctor  Sboth, 

A$9i$tant  Sngmeer. 

Capt.  Thomas  Turtle, 

C<n^8  of  Engineers,  U.  8,  A, 


COMMBRCIAL  8TATI8TICH. 


Statement  of  tonnage  received  at  and  sent  from  Ivanhoe  Station,  Cripple  Creeh  Bail- 
road,  Wythe  County,  Virginia,  during  the  fieoal  year  ending  June  30, 1889  {in  tone  of 
2,000  pounds). 


Articles. 

Received. 

8ent 

Articles. 

Received. 

Sent 

Ckwloil barrels.. 

Floor  do  — 

MaDnfHCiared  tobacco,  .tons. . 
Man ufacturi'd  iron    ..    do... 
Hisoellaneouti  freight*,  .do 

192 
450 

300 

■■"i26" 

Coal tons.. 

Coke do  .. 

Iron  ore do 

Pig-iron do... 

1.680 

428 

0,600 

"*'i,"odo 

*  One-tenth  received  went  lo,  and  one-half  sent  came  fnm.  New  River. 

Kew  River  supplied  the  furnaces  and  village  wiih  250,000  bushels  of  charcoal,  850 
cords  of  wood,  aud  :)00,000  feet  of  lumber  in  the  above  period. 

The  village  of  Ivanhoe  has  about  600  inhabitants,  5  stores  with  sales  averaging 
|8,000,  and  a  carpenter  shop  doing  a  business  of  $16,000  per  annum. 

At  present  only  canoes  are  in  use  ou  tliis  part  of  New  River, 
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IBiPEOVEMENT  OF  TRADEWATEB,  KENTUCKY,  AND  LICKING  RIVERS; 
OPERATING  AND  KEEPING  IN  REPAIR  LOCKS  AND  DAMS  ON  THE  GREEN 
AND  BARREN  AND  KENTUCKY  RIVERS,  KENTUCKY;  IMPROVEMENT 
OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY,  AND  OF  GUY- 
ANDOTTE,  LITTLE  KANAWHA,  AND  BUCKHANNON  RIVERS,  WEST  VIR- 
GINIA. 


REPORT  OF  MAJOR  D,  W,  LOCK  WOOD,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  It*®,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Trade  water  River,  Kentucky. 

2.  Operating  and  keeping  in  repair  locks 

and  dama  on  the  Green  and  Barren 
rivers,  Kentucky. 

3.  Kentucky  River,  Kentucky. 

4.  Operating  and  keeping  in  repair  locks 

and  dams  on  the  Kentucky  River, 
Kentucky. 


5.  Licking  River,  Kentucky,  from  far- 

mers to  West  Liberty. 

6.  Big  Sandy  River,  West  Virginia  and 

Kentucky. 

7.  Guyandotte  River,  West  Virginia. 

8.  Little  Kanawha  River,  West  Virginia. 

9.  Buckhannon  River,  West  Virginia. 


EXAMINATION. 

10.  Big  Sandy  River,  Kentucky,  from  Catlettsbnrgh  to  Pikeville,  on  the  Lonisa 
Fork  and  to  the  mouth  of  Pond  Creek  on  Tug  Fork. 


United  States  Engineer  Office, 

Cincinnati^  July  13,  1889. 

Sir  :  I  have  the  honor  to  trausmit  herewith  the  auDual  reports  on 
the  works  ander  my  charge  at  the  close  of  the  fiscal  year  ending  June 
30, 1889. 

First  Lieut.  William  L.  Sibert,  Corps  of  Engineers,  has  been  on 
duty  under  direction  of  this  office  throughout  the  year. 
Very  respectfully,  your  obedient  servant, 

D.   W.  LOCKWOOD, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
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GGx. 

IMPROVEMENT  OP  TRADEWATER  RIVER,  KENTUCKY. 

This  work  was  in  charge  of  Maj.  Amos  StickDey,  Corps  of  EDgineers, 
antil  September  5, 1888,  when  it  was  traDsferred  to  my  charge. 

The  Tradewater  is  a  tributary  of  the  Ohio,  and  empties  into  it  79  miles 
below  Evansville,  Ind.  The  project  for  its  improvement  adopted  in 
April,  1881,  contemplated  originally  the  removal  of  obstroctions  sach 
as  bars,  snags,  etc,  so  as  to  open  op  to  navigation  22  miles  of  the  river 
by  forming  a  channel  with  a  minimam  width  of  40  feet  and  a  minimum 
depth  of  2^  feet  for  8  months  of  the  year. 

The  survey  npon  which  the  project  was  based  covered  41  miles  of 
river  and  the  scope  of  the  work  has  been  extended  to  embrace  this. 

The  fall  of  the  river  in  this  41  mUes  is  27  feet,  and  Captain  Cayler, 
in  his  original  report  on  the  subject,  stated  that  the  only  effective 
method  of  improvement  of  a  permanent  character  was  by  the  slack- 
water  system  of  locks  and  dams.  The  plan  adopted,  however,  was  that 
of  clearing  the  banks  of  overhanging  trees,  and  the  channel  of  rocks, 
snags,  etc.,  which  would  insure  a  navigation  of  moderate  depth  when- 
ever there  was  any  water  in  ti^e  river. 

Up  to  the  end  of  the  last  fiscal  year  the  following  work  had  been 
done: 

First.  A  channel  40  feet  wide  and  2J  feet  deep  had  been  blasted  out 
through  the  rock-bar  near  the  month. 

Second.  The  obstructions  in  the  channel  had  been  cleared  out  for  a 
distance  of  24^  miles  up-stream  from  the  mouth. 

Third.  The  banks  had  been  cleared  for  a  distance  of  14  miles  and  the 
timber  deadened  for  the  remaining  27  miles  covered  by  the  improve- 
ment. 

As  the  object  of  the  improvement  is  to  increase  the  low-water  depth, 
it  is  essential  that  work  should  be  done  at  as  low  a  stage  of  water  as 
possible.  During  the  past  fiscal  year  the  water  was  too  high  for  effect- 
ive work,  and  in  consequence  nothing  was  done.  It  is  proposed,  how- 
ever, to  put  the  plant  in  such  shape  that  advantage  may  be  taken  of 
any  low  stage. 

It  is  proposed  to  complete  the  improvement  with  the  money  now 
available  and  no  additional  appropriation  is  therefore  asked  for. 

Money  statement 

July  1, 1888,  amount  available |371.  r>4 

Amount  appropriated  by  act  of  August  11, 1888 6,000. 00 


6, 371. 54 

July  1, 1889,  amount  expended  during  fiscal  year,  ezclnsive  of 

liabilities  outstanding  July  1,  1888 $65.00 

July  1, 1889,  outstanding  liabilitiee 2.10 

67.10 

July  1,  1889,  balanoe  available 6,304.44 
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Artloles. 

Ifi88. 

1880. 

Articles. 

1888. 

1880. 

Coal bofthelii.. 

Wheat do.... 

078,680 

214  360 

62.374 

17,889 

178,480 

2.637.475 

1. 347, 534 

273.000 

4,780 

820,687 

Hogs bead.. 

Beef  oattle do.... 

SllAAT). -----.--...  .    do.... 

8.210 
782 
472 

8,478 
073 

$84,408.75 

Corn...... .........  do 

12,876 

noiir barrols. . 

Egirs dozen.. 

Powltry do — 

M  Iftcellaneoua    f rei  g  ht, 
vitlae 

TobAoco pooDds.. 

Lumber.  Raw«d.feet  B.  M . . 

Lumber,  logs do 

Stavea namber. 

Potatoes barrels.. 

22.600 

1,871.375 

632.745 

684.664 

$2&875 

Hoop-polea  —  nomber . . 

87,875 

GGa. 

OPERATING  AND  KEEPING  IN  REPAIR  THE  LOCKS  AND  DAMS  ON  THE 

GREEN  AND  BARREN  RIVERS,  KENTUCKY. 

The  river  and  harbor  act  of  1888  contained  the  foUowinfif : 

For  the  purchase  of  the  improvements  known  bA  the  Green  and  Barren  rixer  im- 
provementB,  one  hundred  and  thirty-five  thousand  dollars:  Pnmded,  That  no  part  of 
said  sum  shall  be  expended  until  a  full  and  absolute  conveyauce  of  said  improve- 
nieDtSy  together  with  rights  of  way,  easements,  piers,  docks,  and  appurtenances  of 
every  nature,  belonging  to  or  connected  with  said  improvements,  by  the  owner  or 
owners  thereof,  and  the  Attorney-General  of  the  United  States  shall  have  oertified  to 
the  Secretary  of  War  that  the  title  is  perfect. 

At  the  time  of  the  passage  of  the  act  the  Green  and  Barren  Biver 
Navigation  Company  had  possession  of  the  improvements  by  virtue  of 
a  lease  from  the  State  of  Kentucky,  which  had  still  ten  years  to  run. 

The  deed  transferring. the  improvements,  etc.,  to  the  United  States 
having  been  executed,  and  the  Attorney-General  having  certified  to  the 
title,  the  purchase  money  was  paid  the  Navigation  Company  December 
11, 1888,  and  the  United  States  took  possession  of  the  improvements, 
which  consisted  of  four  locks  and  dams  in  working  order,  and  one  broken 
lock  (the  river-wall  down),  with  dam.  The  broken  lock  was  No.  3 
Green,  and  all  freight  up  and  down  the  river  passing  it  had  to  be  trans- 
ferred over  it.  The  river- wall  of  the  lock  had  fallen  into  the  river  about 
the  first  of  the  year,  and  its  yielding  was  doubtless  due,  principally,  to 
the  poor  quality  of  stone  and  cement  used  in  its  construction.  Of  the 
four  other  locks,  No.  1  Barren  was  liable  to  fail  at  any  time,  as  the  lower 
end  of  the  land-wall  had  cracked  and  opened  near  the  upper  end  of  the 
gate  recess,  and  also  at  the  junction  of  land  and  lower  wing- wall.  The 
detached  portion  inclined  toward  the  lock-pit,  and  was  anchored  back 
to  the  lower  wing-wall  by  iron  straps  bolted  to  the  masonry. 

No.  2,  Green  River,  was  also  in  a  very  bad  shape,  both  walls  being 
badly  cracked,  the  land- wall  especially  so,  and  held  in  place  by  being 
anchored  back  to  cribs  filled  with  stone.  The  river-wall  had  yielded 
outwward.    The  two  remaining  locks  were  in  fairly  good  condition. 

As  soon  as  the  river  reach^  a  proper  stage,  work  was  commenced 
clearing  away  the  fallen  wall  at  No.  3.  It  had  been  hoped  that  a  great 
deal  of  the  stone  could  be  used  in  building  the  new  wall,  but  most  of 
it  was  found  to  be  too  soft  and  friable  for  that  purpose,  and  only  a 
small  part  can  be  used  for  backing. 

The  cement  formerly  used  in  the  construction  of  this  wall  was  in 
many  places  not  as  good  as  ordinary  common  lime.  At  the  end  of  the 
fiscal  year  the  wall  bad  been  nearly  all  removed  and  a  dipper-dredge 
was  at  hand  to  clear  the  site  for  the  coffer-dam.    Contracts  have  been 
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made  for  tbe  stone  reqnired  at  Lock  No.  3,  Green  Biver,  and  at  Na  1, 
Barren  Biver :  also  for  two  lock-keepers'  dwellings  at  No.  1,  Green 
Biver,  one  at  No.  2,  two  at  No.  3,  one  at  No.  4,  and  two  at  No.  1,  Barren 
Biver. 

A  contract  has  also  been  made  for  the  oonstraction  of  a  suitable 
snag-boat  at  a  cost  of  $18,400.  It  is  estimated  that,  working  daring 
low-water  seasons,  it  will  take  two  or  three  years  to  remove  the  snags, 
etc.,  that  exist  in  the  two  rivers.  Lock  No.  2,  Green  Biver,  should  in 
my  opinion  be  rebuilt.  As  already  stated,  the  walls  are  in  a  dangeroos 
state  and  liable  to  give  way  at  any  time ;  to  repair  them  so  as  to  make 
them  reasonably  secure  would  require  their  being  rebuilt  practically. 
In  addition,  the  approaches  are  loner  and  difficult  to  maintain,  shoaling 
up  as  they  do  during  every  high  water.  Lieutenant  Sibert  estimates 
that  it  will  cost  $4,000  annually  to  keep  these  entrances  open.  I  would 
therefore  recommend  that  a  new  lock  be  constrncted  on  a  different  site 
from  that  occupied  by  the  present  one,  the  best  location  to  be  deter- 
mined by  careful  surveys,  and  that  the  lock  be  of  the  same  capacity  as 
the  one  on  the  Big  Sandy  Biver,  to  wit,  length  between  quoins^  190 
feet  'j  width  of  chamber,  52  feet.  The  estimated  cost  of  this  lock,  with 
dam  and  masonry  abutment  complete,  was  $213,237.39,  and  it  is  be- 
lieved that  the  cost  on  the  Green  River  will  be  about  the  same.  As  the 
estimated  cost  of  the  lock  itself  is  $155,000  about,  I  would  respectfully 
recommend  that  this  amount  be  appropriated  in  one  sum,  in  order  that 
the  construction  of  the  lock  entire  may  be  placed  under  contract  at 
one  time. 

Since  January  1  two  decked  barges,  two  derrick-boat  hulls,  and  one 
hull  for  dredge  have  been  built  by  hired  labor. 

Under  the  management  of  the  Navigation  Company  leases  of  water 
power  were  granted  to  outside  parties,  and  it  is  very  desirable  that  the 
officer  in  charge  be  allowed  to  do  the  same ;  the  surplus  water  not  needed 
for  purposes  of  navigation  may  thus  be  made  to  yield  a  very  consider- 
able revenue  to  the  United  States.  I  would  respectfully  recommend 
the  passage  of  an  act  applii*able  to  the  Green  and  Barren  rivers  sim- 
ilar to  the  one  in  the  river  and  harbor  act  of  1888,  with  reference  to 
the  Muskingum  Biver,  to  wit : 

The  Secretary  of  War  is  hAreby  aatborized  and  empowered  to  grant  leases  or  licenses 
for  the  use  of  the  water- powers  on  the  Green  and  Barren  rivers  at  such  a  rate  and  on 
snob  conditions  and  for  siiqh  periods  of  time  as  may  seem  to  biro  just,  equitable,  and 
expedient:  Procidedf  That  the  leases  or  licenses  shall  be  limited  to  the  use  of  the  sur- 
plus water  not  required  for  navigation.  And  be  is  also  empowered  to  grant  leases 
or  licenses  for  the  occupation  of  such  lands  belonging  to  the  United  States  on  said 
Green  and  Barren  rivers  as  may  be  required  for  mill-si  tee  or  for  other  purposes  not 
inconsistent  with  the  requirements  of  naviffatiou ;  and  all  moneys  rocelTad  under 
such  leases  or  licenses  shall  be  turned  int«i  the  Treasury  ot  the  United  States,  and 
the  itemized  statement  therepf  shall  accompany  the  Aimnal  Report  uf  the  Chief  of 
Engineers. 

But  nothing  in  this  act  shall  be  construed  to  affect  any  vested  right,  if  such  there 
be,  of  any  lessee  of  water-power  on  said  river. 

Lieut.  William  L.  Sibert,  Corps  of  Engineers,  has  been  in  local  charge 
of  the  Green  and  Barren  river  improvements  since  their  acquisition 
by  the  United  Rtates,  and  his  report  is  appended  hereto. 

It  is  proposed  to  apply  the  allotment  for  the  fiscal  year  ending  June 
30,  1800,  as  follows: 

Lock  No.  1,  Green  River, — Raising  lock-walls.  Constructing  lower  gnide-oribs. 
CoDHtructing  upper  guide-cribs.  Pilling,  grading,  and  paving.  Fencing  Govern- 
ment land.    Completing  lock-keeper's  dwellings. 

Look  No,  2,  Gr(ten  River, — Complete  cribs  supporting  river-wall.  Complete  lock- 
keeper's  dwellings. 
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Look  No,  3,  GfMfi  Biwr, — Complete  building  look-waU.  Repair  and  extend  dam 
across  river.    Fencing  Government  land.    Complete  lock-keeper's  dwellings. 

Look  No,  4,  Green  Siver,-  Repair  lower  miter  wall  and  sill.  Fencing  Qovernment 
properly.    Complete  lock-keeper's  dwelling. 

Lock  No,  1;  Barren  Biver, — Repairs  to  dam.  Repairs  to  look- walls.  Constructing 
lower  guide-cribs.    Complete  lock  keeper's  dwelling. 

General  work . — Dredging  lock  entrances  when  necessary.  Removing  snags  when 
boat  is  completed. 


Detailed  etafement  of  erpensee  incurred  in  preeervitig  and  mainlaining  narigalion  on  thai 
portion  of  the  Green  and  Barren  rivera  improved  by  locks  and  dams  during  aporiioH  oj  the 
fieoal  year  ending  June  30,  m89. 

LOCK  NO.  1,  GABSX  BIYSB. 


MoDth. 


jMinary.. 
February 
March  ... 

April 

May 

June 


1889. 


Total. 


BalttriM. 


$151.66 
176.00 
261.04 
306.7*2 
297.60 


1.196.02 


Labor  and 
materiaL 


$18. 75 
106.31 
134.59 
179.15 
100.67 
ft.  04 


646.41 


Bredging. 


Curreut  and 
contiDgent 
expenoea. 


$69.58 
27.59 
56.82 
57.56 
78.81 
36.27 


325.58 


ToiaL 


$239.94 
809.90 
451.45 
543.43 
477.06 
43.21 


2,065.01 


January.. 
February 
March  ... 

April 

May 

June 


Total 


January.. 
February. 
Maroh  ... 

April 

M^ 

June 


Total 


January.. 
February. 
March.... 

April 

May 

June 


Total 


LOCK  NO.  2,  GBBBN  BIVBB. 


228.16 
206.00 
261.04 
306.72 
297.60 


1,290.52 


90.25 

601.06 

518.52 

1,644.56 

3, 192. 85 

295.91 


6,839.05 


95.53 
295.42 
210. 32 


601.27 


LOCK  NO.  8,  6BBBN  BIVEB. 


14416 
81.00 
166.04 
211.72 
202.60 


805.52 


20.76 
1,365.26 
8.020.70 
4,667.69 
5, 287. 76 
1.468.36 


16, 83a  62 


30.  rs 
45.00 


75.05 


LOCK  NO.  4,  GBBBN  BIVBB. 


208.67 
176.00 
250.64 
806.72 
297.60 


1,248.58 


84.95 
141.82 
384.21 
196.31 
602.69 
141.18 


1.741.16 


LOCK  Na  1.  BABBBN  BIVBB. 


January.. 
February. 
March.... 
April  .... 

^y 

June 


Total. 


144.17 
181.00 
225.06 
306.72 
297.60 


1,104.66 


]a75 
106.31 
794.56 
118.82 
613. 30 
1.284.39 

2,942.13 


69.68 
27.59 
5&79 
57.48 
78.78 
86.27 


825.45 


68.53 
27.59 
55.79 
57.49 
90.78 
36.27 


337.45 


69.53 
27.59 
S5.79 
57.49 
78.78 
3S.27 


825.45 


69.56 
27.61 
55.79 
57.49 
84.59 
36.29 

I3I.33 


887.94 

931.08 

1, 125. 77 

2,219.09 

8. 569. 23 

3d2.18 


8,565.29 


28144 
1,473.85 
3,272.58 
4,981.90 
5,581.14 
1,504.63 


17,048.54 


813.15 
845.41 
649.54 
760.52 
1, 069. 07 
177.45 


3,316.14 


232.48 

264.  tf2 

1,075.41 

483.03 

1,001.49 

1,320.68 

4,378L01 
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BMCAPmrLATUXM, 

Look  Ko.  1,  Gnan  Ehrer «tO«.tl 

Lock  Hou  2.  GfMB  Birer 8litt.2i 

Look  Ko.  8.  Green  KItw. •-  IT, 048.54 

Lock  Ko.  4,  Green  Hirer 3.31&14 

Lock  Ko- 1,  BairoB  Rirer 4.378.01 

'  ToUl  dtolmiiemoiiti  for  on  the  locko  ^ 85,371.00 

OutotondiBg  liobaitioo  Jono  30, 1880  (oacUooiflod) 11,186.78 

Total  inovrred 48^557.77 


AbstracU  of  hid*  reemrtd  and  opened  April  16,  18e9,  »f  M^.  D.  IF.  Loekwod,  Carptof 
Enfinetn^far  eoMtmctUm  of  beeper**  dwelling*  at  Lock*  No.  1, 2,  3,  and  4,  Grten  £ver, 
and  Ao.  1,  Barren  Siver,  Kentuek^f. 


Vsmo  and  addxooo 
ofUddor. 

m 

GiMB  Birer,  Xeato^y. 

G  o 

C-WS 

Ko. 

Look  Ko.  1. 
two  honaoa. 

"^1 

^1 

11 

TolaL 

1 
2 

Cboato    &    Browner, 

Frankfort,  Ky 

Bunt  &  McI^n,Aa- 
bora,  Kv 

$3,842.10 

$l,08LO5 

$3,842.10 
6,03Sl20 
2,840.00 
3,96100 
4000.00 

$1,82L05 

• 

2.328L82 

1,470.00 
1,902.50 
2,000.00 

$3,842.10 
4,687.24 
2,940.00 
3.085.00 
4,000.00 

$15^388.40 
11,951.06 
12,000.00 
15,040.00 
16,000.00 

3 

4 
5 

J.  Tom  Wuliamo  A  Bro. 

Bowline  Greon,  Ky . . 
Weina  A,  Wood,  ETana- 

riUe,  Ind 

J.  £.  St  J.  K.  Abra- 

b«n,  Fiankfort,  Ky.. 

8,100.00 
8,085.00 
4.000.00 

1,550.00 
1,902,50 
2,000.00 

The  bid  of  J.  Tom  WiliiamB  Sl  Bro.,  was  accepted. 

Jbairaet  of  hid*  received  and  opened  April  19,  1^69,  6jr  Maj,  D,  W.  Lookwood,  Corp*  of 
Engineer*,  for  furnishing  dimension  *tone  at  Lock  No,  1,  Darren  Birer,  and  Lock  No.  3, 
Green  Biver,  Kentucky. 


Ka 

Kame  and  address  of  bidder. 

LookKo.1, 

Barren  River, 

13j2  cubic  yftrds 

dimension  stone. 

LockKo.3, 

Green  Biyer, 

3152  cubic  yards 

dimension  stone. 

TolaL 

I 

Southern  Constrnction  and  Quarry  Com- 
pany. Kashville.  Tenn 

Per  euMe  yard. 
$7.20 

Per  ctiMe  yard. 

)7.02 

7.70 

10.00 

6.24 

$31465.42 

2 

Willis  Sc  Co..  Bochestcr.  Kv 

24, 27a  40 

44,540.00 

30,010.38 

8,137.50 

8 

4 

I.  V.  Hoag,  Jr.,  Pitteburgh.  P» 

Eigeumann  &fionerbach,Bockport,  Ind.( 
(or  Green  Castle  stone) .\ 

10.00 
7.05 
6.25 

Tlie  bid  of  Eigenmann  &  Hollerbach  was  accepted. 

Abstract  of  hid*  receired  and  opened  May  23,  1889,  hy  Maj,  D.  W.  Lookwood,  Corp*  of 

Engineers,  for  building  snag-hoat  Wm.  Preston  Dixon. 


No. 


1 
2 
3 

4 


Kame  and  address  of  bidder. 


James  Bies,  Pittsburgh,  Pa 

Lambert  Bros.  Sc  Co.,  Ironion,  Ohio 

M.  A.  Sweeney  &  Bro.,  JeffersonviUe,  Ind 

Queen  City  Bridge  and  Steam  Forging  Co.,  Cincinnati,  Ohio. 


Total  price 
bi 


ilpi 
>id. 


$22,760 
18,000 
18,400 
21. 


The  bid  of  M.  A.  Sweeney  &  Bro.  was  accepted. 
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report  of  libutekant  wiluam  l.  8ibert,  corps  of  engineers. 

United  States  Engineer  Office, 

B<nDling  Green,  Ey,,  June  30,  1889. 

Bir:  I  have  tbe  hoDor  to  sabmit  the  following  report  of  operations  on  the  Green 
and  Barren  riTers,  Kentucky,  for  a  portion  of  the  fiscal  year  ending  Jane  30,  188U: 

The  work  on  these  rivers  is  carried  on  under  the  '<  Indefinite  appropriation  for  oper- 
ating and  care  of  canals  and  other  works  of  navigation.'' 

The  United  States  took  possession  of  the  locks  and  dams  of  these  streams  Decem- 
ber 11,  1888. 

From  December  nntil  March  no  work  except  the  operating  and  oaring  for  the  looks 
and  dams  was  performed.  During  this  time  the  tools  ana  appliances  necessary  to 
carry  out  the  work  projected  was  purchased. 

The  condition  of  the  locks  and  dams  at  present  is  about  the  same  as  represented  in 
your  report  to  the  Chief  of  Engineers,  December  15,  le88. 

WORK  DONE. 

Xocib  No,  1,  Green  Biver, — Constructed  a  tool-house,  cleared  out  the  undergrowth, 
and  removed  some  old  buildings  from  Government  land. 

Look  No.  2,  Green  ^trer.— Constructed  a  tool-house  and  built  a  fence  around  the 
*  lock-keeper's  dwelling;  built  a  crossing  over  mill-race,  and  cleared  out  the  under- 
growth from  Government  land. 

Removed  2,500  cubic  yards  of  dredged  material  from  banks  at  upper  entrance  to 
lock.  Dredged  4,500  cubic  yards  of  material  fi  om  upper  entrance  to  lock,  and  wheeled 
same  back  to  prevent  its  slipping  into  entrance  again.  Dredged  2,600  cubic  yards 
of  material  from  lower  entrance  to  lock  and  wheel^  same  back. 

Loaded  three  barges  with  sand  for  Lock  No.  3,  Green  River. 

Lock  No.  3,  Green  Bicer, — Constructed  a  tool- house,  three  derricks,  80  feet  of  trestle, 
200  feet  of  tramway,  and  two  tramway  cars. 

Removed  2,450  cubic  yards  of  stone  from  fallen  look-wall  and  250  cubic  yardH  of 
stone  and  clay  from  crib  below  river  wall  of  lock. 

Loaded  six  barges  with  broken  stone  for  Lock  No.  2,  Green  River. 

No  work  on  removing  fallen  lock-wall  has  been  done  since  May  27  on  account  of 
high  water. 

Transferred  to  tug  Maitie  from  below  the  fallen  lock  to  the  pool  above. 

Lock  No.  4.  Green  Miver. — Made  extensive  repairs  to  lock-keeper's  dwelling,  virtually 
rebuilding  tne  honse  with  the  exception  of  the  stone  walls.    Constructed  a  tool-house. 

Look  No.  1.  Barren  Biver. — Constructed  a  tool-house  and  fenced  in  tbe  Government 
property.    Removed  2,500  cubic  yards  of  material  from  behind  land  wall  of  locks. 

GENERAL  WORK. 

Built  two  decked  stone  barges  and  two  derrick  boats. 

Built  new  hull  for  dredge  boat  ;*  the  machinery,  cabin,  etc.,  has  not  yet  been  trans- 
ferred to  new  hull. 

I  wish  to  call  especial  attention  to  the  condition  of  Lock  No.  2,  Green  River.  This 
lock  is  practically  beyond  repair,  the  foundation  of  both  walls  being  in  such  bad  con- 
dition that  to  repair  them  would  be  very  expensive^  and  if  repaired  the  lock  would 
stiU  have  a  bad  location  and  a  very  poor  quality  of  stone.  The  present  location 
ncHsessitates  an  annual  expenditure  of  about  $4,000  in  dredging. 

The  dam  is  located  at  tne  head  of  a  long  rock  shoal,  and  when  all  loose  material  is 
dredged  from  the  lower  entrance,  there  is  scarcely  3  feet  of  water  in  the  summer 
season. 

To  obtain  the  draught  of  water  necessary  to  an  economical  shipment  of  coal,  it 
would  be  necessary'to  blast  out  a  channel  between  200  and  300  yards  in  length  below 
the  lock. 

In  view  of  the  bad  condition  of  the  lock,  together  with  its  faulty  location,  I  would 
recommend  that  no  extensive  repairs  be  made,  but  that  action  be  taken  as  soon  as 
possible  toward  rebuilding  and  relocating  the  lock,  trusting  that  it  will  stand  in  its 
present  condition  and  answer  the  needs  of  navigation  until  the  completion  of  a  new 
lock. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Siiiert, 
First  Lieut,  of  Kn^ineere^ 

Mi^.  D.  W.  LocKWooD, 

Corpe  of  Engineers  J  U.  S,  A, 

f^m  89 12i 


'». 
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Commercial  tstaiistics  for  Ji»cal  ytar  eudimg  June  30,  1889. 


Articlfs. 


Beer .  t ...  cases  and  kegs . 
Cooperage  ....  mt.  bbis . 

Goal bii8hHA. 

Cement barrels . 

Flour do  .. 

Grain bosheln 

Hav touH. 

Hides namber. 

Handles du. . . 

Iron.mannfaotnred .  tons . 

Cattle head. 

Hogs do  .. 

Horses do... 

Jacks do... 


Quantity. 

Valne. 

2.354 

$4,708 

216 

216 

1.  506, 4.'»6 

150.643 

1,000 

1.500 

3,688 

18, 440 

56,100 

28.050 

628 

10,048 

873 

3.402 

772,860 

38.643 

118 

8.260 

153 

3,825 

2,160 

21,500 

60 

tt,0O0 

3 

1.600 

Artiolea. 


Lumber  —  feet.  R  M. . 

Merchandise tons. . 

Produce 

Po.<)ts number.. 

Roots pounds.. 

Halt barrel^.. 

Tobacco hhds.. 

Ties,  railroad.. number.. 

Ix>i:» feet,  n.  M.. 

Whisky.  barrels  . 

Passengers  ..  number.. 


Quantity. 


431,000 
15.000 


3.5^0 

30 

2.618 

3,000 

167,7  0 

82, 950, 000 

306 

10,548 


Grand  total 


Yalue. 


•7.758 

8,7.'iO  000 

28.397 

875 

15 

2.618 

3C0.600 

00.316 

1,244.  I'M) 

30.000 

21,090 

5, 735, 750 


Report  of  lockages  from  December  11,  1?^,  to  June  30, 1889. 


1 
s 

« 

§• 
S 

1 
1 

• 
• 

P 

8 

4 

201 

2 

Going  up. 

Going  down. 

Total  craft  and  flats 
pasting  lock. 

Total  number  of 
lockages. 

I.ocks. 

• 

I 

1 

148 
142 

Barges  and 
flats. 

• 

• 

s 

p 

ti 

75 
18 

• 

<fi 

1 

• 

S 

CD 

136 
130 

Barges  and 
flats. 

■ 

Miscellaneous. 

Green  Rirer: 

No.  1 

1D3 
197 

72 
57 

67 
50 

850 

800 

200 

41 

10 

68 
2 

'"24* 

42 

901 
694 

200 
256 

264 

726 

No.  2 

569 

No.  3 

No.  4 

199 
201 

58 
63 

25 

91 

"27 
43 

57 
49 

24 

26 

244 

Barren  River : 

No.  1 

264 

WW     (             — 

I 

Total 

411 

185 

158 

872 

167 

.901 

131 

2,315 

1,803 

GG3. 

IMPROVEMENT-  OF  KENTUCKY  RIVER,  KENTUCKY. 

The  Kentacky  River  is  a  tribntary  of  the  Ohio  and  empties  into  it  at 
GarrolltOD,  Ky.,  about  midway  between  Cincinnati,  Ohio,  and  Louis- 
ville, Ky. 

The  present  project  for  the  improvement  of  the  river  was  adopted  in 
1879,  the  object  being  to  repair  the  five  locks  and  dams  built  by  the 
State  of  Kentucky  and  extend  sla-ckwater  navigation  for  a  draught  of 
6  feet  by  the  construction  of  additional  locks  and  dams  to  Beattjville, 
a  distance  of  261  miles  from  the  month  of  the  river. 


WORK  DONE  DURING  THE  YEAR. 

Lock  No.  6. — The  site  of  this  lock  is  32  miles  above  Frankfort,  Ky. 
TJie  necessary  land  about  the  lock  has  been  acquired  by  the  Uqited 
States,  and  the  work  of  getting  out  stone  is  now  in  progress.  At  the 
commencement  of  the  fiscal  year  a  contract  wiis  in  force  with  O'Brien 
&  Co.,  who  were  to  furnish  the  stone  required.  At  this  date  they  were 
very  much  behind  in  their  work,  having  finished  but  little  over  one- 
third  of  the  backing  and  but  a  small  percentage  of  the  other  classes  of 
atoi^e.    During  the  raoutU  of  July  their  worK  did  not  improve,  an4 
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August  2y  1888,  thA  contractors  asked  to  be  relieved  from  their  con- 
tract, which  request  was  refused  by  the  Chief  of  Engineers,  and  the 
contract  expired  by  its  own  terms  Angnst  31, 1888. 

Proposals  for  fnrnishing  the  balance  of  the  stone  were  at  once  asked 
for  by  public  advertisement,  and  a  contract  was  subsequently  entered 
into  with  the  Mason,  Oooch  &  Hoge  Company,  at  a  considerable  ad- 
vance over  the  prices  under  the  O'Brien  &  Co.  contract. 
^  The  new  contractors  opened  a  quarry  about  250  yards  above  the  lock, 
but  the  quality  of  the  stone  proved  to  be  below  what  was  required  for 
dressed  face  and  special  stones. 

In  May  the  contractors  opened  an  additional  quarry  near  Frankfort, 
where  the  same  objections  as  to  the  quality  of  stone  were  found  to  exist. 

Arrangements  have  now  been  made  for  obtaining  the  dressed  face 
and  special  stones  from  Salem,  Ind.,  and  the  stone  so  far  furnished  from 
that  locality  has  proven  of  excellent  quality,  and  as  the  capacity  of  the 
works  is  between  30  and  40  cubic  yards  per  day,  there  will  be  no  trouble 
on  the  part  of  the  contractors  in  furnishing  the  stone  required. 

Up  to  the  close  of  the  fiscal  year  they  had  furnished  the  following : 

Cublo  yaitla. 

Special  stone 23 

Dressed  face 375 

Qaarryface 380 

Squared  stone 401 

Backing 946 

As  the  balance  of  the  appropriation  for  the  Kentucky  Biver  will  be 
required  in  carrying  on  work  at  Beatty  ville,  no  other  work  than  that  of 
obtaining  stone  will  be  undertaken  at  No.  o  during  the  fiscal  year  end- 
ing June  30, 1890. 

Beattyville  Lock, — During  the  year  the  Work  done  toward  building 
the  lock  has  consisted  in  quarrying  and  cutting  stone  at  Bock  Shoal 
Quarry,  4  miles  below  Beattyville,  and  in  preparing  the  site  for  the  lock 
at  Proctor. 

The  same  reasons  that  located  the  passes  of  the  old  dam  on  the  Proc- 
tor side  of  the  river  necessarily  fix  the  location  of  the  lock  on  the 
same  side,  and  this  has  necejssitated  the  removal  of  the  old  guide-walls 
of  the  passes  as  well  as  the  Proctor  abutment.  Some  idea  of  the  amount 
of  the  material  taken  out  of  the  old  work  can  be  obtained  by  reference 
to  the  accompanying  report  of  Assistant  Engineer  B.  S.  Burnett. 

The  construction  of  this  lock  has  been  attended  with  many  difficulties 
from  the  start.  At  times  it  has  been  very  difficult  to  secure  labor,  and 
at  all  times  the  isolated  location  of  the  work,  poor  transportation  facili- 
ties, and  sickness  during  the  hot  season  have  operated  against  the 
work.  The  construction  of  the  Kentucky  Union  Bailroad  to  the  cross- 
ing of  the  North  Fork  will  be  of  great  advantage  to  the  Government 
work  at  this  locality,  as  it  will  enable  freight  to  be  sent  by  rail  to  within 
6  miles  of  Beattyville,  instead  of  80  miles  as  has  been  the  case  hereto- 
fore. 

During  the  fiscal  year  ending  June  30, 1889,  the  following  work  was 
done  at  Bock  Shoal  Quarry,  to  wit : 

Cobio  yards. 

Dimension  stone  quarried 10,419 

Stone  cattinff : 

Dressed  face  stone 629.17 

Special  stone 375.22 

Pitch  or  qnarry  face  stone 1,097.12 

Sqnared  stone 837 

Backing , , 3,646.1^6 
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In  stripping  and  extending  the  qnany,  44,242  cobic  yards  of  earth, 
12,402  cubic  yards  of  loose  lock,  and  8,831  cubic  yards  of  solid  rock 
were  excavated. 

At  the  site  of  the  lock  the  work  of  tearing  oat  the  old  passes  and  the 
Proctor  abatment  has  progressed  so  far  that  the  coffer  dam  is  now  being 
pat  in.  The  quarry  is  about  4  miles  below  the  lock-site,  and  in  order 
to  transport  the  stone  to  it  a  pool  will  have  to  be  formed  by  putting  in 
a  small  dam  near  the  quany  to  back  the  water  up  to  the  lock. 

It  is  hoped  that  the  foundation  of  the  lock  can  be  put  in  this  £eill. 

For  details  concerning  the  work  done  at  Beatty  vilie  and  the  quarry,  at- 
tention is  invited  to  the  report  of  Assistant  Engineer  Burnett  herewith. 

SNAG-BOAT  KENTUCKT. 

During  the  year  the  Kentucky  was  engaged  almost  exclusively  in  work 
on  the  lower  river,  in  repairing  locks  and  cribbing  about  the  approaches, 
acting  as  tender  to  the  dredge  and  derrick  boat  and  removing  snags. 
One  hundred  and  two  snags  were  removed  from  the  channel. 

In  order  to  complete  the  two  locks  now  in  course  of  construction, 
with  their  dams  and  abutments,  to  wit.  No.  6  and  the  one  at  Beatty- 
ville,  and  to  commence  work  on  iNos.  7  and  8  by  securing  the  necessary 
land  and  contracting  for  stone  for  construction  of  same,  an  appropria- 
tion of  $500,000  is  respectfully  recommended  for  the  fisoal  year  ending 
June  30, 1891. 

Money  statemenU 

Jaly  1,  1888,  amount  available •|96,120.81 

Amoant  appropriated  by  act  pf  AugOBt  II,  1888 Ib0,000.00 

Received  from  Tabler  &  Cogar 500.00 


July  1,  1889,  amonnt  expended  during  fiscal  year,  exclusive 

ofliabilities  outstanding  July  1,  1888 $133,018.79 

July  1,  1889,  outstanding  liabilities 27,749.53 

July  1,  1889,  amount  covered  by  existing  contracts 68, 439.25 


276,620.81 


July  1,  1889,  balance  available. 


229, 207. 57 

47, 413. 24 

Amount  (estimated )  requi  red  for  completion  of  existing  project « .  1, 854, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

^      30,  1891 ; 500,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

*  Note. — The  change  in  amount  available  from  that  reported  July  I,  1888,  has  been 
made  owing  to  the  reletting  of  work  covered  by  amount  reported  last  year  as  '*  cov- 
ered by  existing  contracts.'" 


Abstract  of  bids  received  and  opened  October  8,  1888,  by  Mai.  D.  W,  Lockwoodf  Corps  of 
Engineers^  for  furnishing  stone  for  the  oonstmotion  of  lo&k  in  the  Kentucky  River  near 
Oregon  J  Ktntucky, 


No. 


1 
2 


Name  and  address  of 
bidder. 


Mason,    G  o  o  c  h     < 

Hoge  Company  . . . 

Hoag  &.  Petitdidior. 


Cut  stone. 


•H  >» 


Percu.yd. 

$14.00 
ie.45 


S 


"SI 


Pereu.yd.  Pereu.yd 


$12. 00 
15,00 


$8.50 
11.00 


s 


qf'd 

a 

o 


I 


■S  a 


Pereu-ifd. 

$7.50 
7.  SI 


o 

I 

(X2 


Percu.yd, 

$22.50 
21.00 


o 

1 

ee  S 

ei 

a 

•& 

o 
O 


>i 


P«reu.yd. 

$21.00 
21.00 


I 


$87,238.00 
96,96t.07 


^he  bid  of  Mason,  GU>och  ^  Hoge  Company  was  accepted, 
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Abstract  of  hid*  received  and  opened  Januarjf  3,  1889,  hy  MaJ.  D.  W,  Lockwood,  Corps  of 
Engineers^  for  furnishing  5,000  barrels  of  cement  for  use  in  construction  of  lock  in  Ken- 
tucky RiveTy  at  Beattgville,  Kg, 


Ko. 


1 

2 


Name  and  address  of  bidder. 


Oilmer  S.  Adams.  Louis- 
VUle.  Ky. 

S.  M.  Hamnton  A  Co.,  Bel- 
tlmoro,  Md. 


Nataral  oe- 

ment  on  cars 

at  FoTd,  Ky., 

for  5,000 

barrels. 


P^r  barrel. 
$1.21 

1.77 


Natural 

cement  on 

barges  at 

BeattyviUe, 

Ky..  for  6.000 

barrels. 

Aggregate. 

PerharreL 
No  bid 

....do 

I«,060 
8,Ki0 

Bemarks. 


Diamond  or  star  brands  of 
LoiiisTille,  Ky.,  cement 
2ti5  pounds  to  barrel  net. 

Caiubenand  brand,  300 
pounds  net  to  barnu. 


The  bid  of  Gilmer  S.  Adams  was  accepted. 


nsport  of  mr.  r.  s.  burnett,  assistant  xnoineer. 

United  States  Engineer  Office, 

Frankfort,  Kg.,  June  30,  1889. 

Major  :  I  respectfully  submit  the  foUowinff  report  on  the  improvement  of  the  Ken- 
tacky  River  for  the  fiscal  year  ending  Jane  30, 18^9 : 

LOCK  NO.  6. 

(VBrien  &,  Co.,  contractors  for  famishing  stone  for  Lock  No.  6,  continued  work 
until  the  last  of  July,  and  then  failed. 

The  following  is  a  statement  of  the  different  classes  of  stone  famished  by  them 
daring  the  fiscal  year  endiug  June  30, 1889 : 

Cubic  yards. 

Dressed  face  stone 7.56 

Quarry  face  stone 190.58 

Squared 117.54 

Backing 69.05 

Mason,  Gk>och  Sl  Hoge  Cooipany,  successful  bidders  for  completing  furnishing  the 
stone  for  Lock  No.  6,  commenced  work  in  February  by  opening  a  quarry  about  259 
yards  above  the  site  for  the  lock.  In  May  they  opened  an  aaditional  quarry  near 
Frankfort,  for  the  purpose  of  getting  out  the  dressed  face  stone.  The  stone  was  not 
found  suitable  for  this  class  of  stone,  and  only  the  other  classes,  with  the  exception 
of  special  stone,  will  be  furnished  firom  this  quarry.  As  authorized  by  you,  all  dressed 
face  and  special  stone  will  be  quarried  and  furnished  from  their  quarry  at  Salem, 
Ind. 

The  following  is  a  statement  of  stone  received  f^om  these  contractors:  Special, 
23  cubic  yards  10  inches;  dressed  face,  375  cubic  yards  10  feet  12  inches;  quarry  face, 
380  cubic  yards  3  feet  21  inches;  squared,  401  cubic  yards  5  feet  31  inches;  backing, 
946  cubic  yards  26  feet  52  inches. 

Great  difficulty  has  been  experienced  in  obtaining  a  quarry  where  suitable  stone 
could  be  found  fulfilling  the  reqniremeuts  of  the  specifications.  The  contractors  are 
making  every  effort  to  complete  their  contract  on  time. 

The  United  States  property  line  was  remn  by  Mr.  J.  H.  Westerfield,  assistant  en- 
gineer, and  comer-stones  set. 

A  platform  was  constructed  50  feet  by  50  feet  for  marking  out  work  and  making 
templets  for  special  stone. 

beatttyillb  dam. 

The  work  of  razeeing  guide- walls  was  resumed  early  in  September  and  suspended 
in  January,  and  resumed  again  in  May,  preparatory  to  putting  in  the  coffer-dam,  for 
the  purpose  of  excavating  and  putting  in  the  founaation  for  the  lock. 
The  following  is  a  statement  of  material  removed  and  work  done: 
InMe guide-fcalLr-MAteTial  removed  from  wall:  Hewed  oak  timber,  9,700  linear 
feet ;  stone  riprap,  2,859  cubic  yards :  deposit  dirt  and  sand,  1,577  cubic  yards ;  sheet- 
IngHMk,  a0,996  feeii  B.  M. 
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Middle  guide-wall. — Material  removed  from  wall :  Hewed  oak  timber,  16,722  linear 
feet ;  stone  riprap,  4,517  cabic  yards ;  deposit  dirt  and  sand,  3,066  cubic  yards ;  sheet- 
iug-oak,  51,736  feet,  B.  M. 

Outside  guide-wall. — Material  removed  from  wall:  Hewed  oak  timber,  14,290  linear 
feet ;  stone  riprap,  1,6()0  cubic  yards ;  deposit  dirt  and  sand,  750  cubic  yards ;  sheet- 
ing oak,  31,385  feet,  B.  M. 

Protection  wall  along  the  Proctor  hank,  below  the  "pasees" — ^The  wall  is  in  good  condi- 
tion; a  heavy  deposit  has  been  made  behind  it.  It  was  raised  3  feet  during  the  past 
season ;  the  material  used  was  taken  from  the  guide- walls ;  stone  excavat^  from  the 
walls  was  deposited  behind  it. 

Old  material  used  in  wall :  2,b46  linear  feet  oak  timber;  1,122  cubic  yards  riprap 
stone ;  925  spikes,  assorted. 

General  work. — Constructed  one  ice-house  out  of  old  material  taken  from  the  gnide- 
walls ;  made  and  rigged  two  derricks  for  handling  material ;  laid  4,000 feet,  B.  M.,  of 
sheeting  on  the  dam  ;  built  blacksmith  shop  on  the  Proctor  bank ;  constructed  tram- 
way from  upper  end  of  shore  guide- wall  to  protection  wall  below  :  built  trestling  and 
bridge  for  tramway  over  ravine;  built  cement  house  on  Beattyville  side,  13b  feet  by 
30  feet  by  7  feet  |  constructed  tramway  from  abutment  to  house ;  laid  14,000  linear 
feet  of  old  oak  timber  for  raising  house  above  high- water  line ;  built  shed  over  hoist- 
ing engine;  made  6  car-frames  and  6  dump- boxes;  removed  7,800  assorted  spikes 
from  oak  timber ;  sharpened  and  straightened  7,800 ;  removed  144  bolts,  assorted ;  re- 
moved 327  wood-screws ;  built  1  pile-driver  flat  complete;  built  2  out-houses  and 
1  carpenter  shed  ;  repaired  office  building ;  general  carpenter  work  repairing  tools ; 
general  blacksmi thing  work ;  storing  cement. 

Project  for  the  fiscal  year  ending  June  30,  1890. — Constructing  coffer-dam  for  new 
lock ;  excavating  to  solid  rock  for  foundation ;  putting  in  masonry  foundation ;  con- 
structing temporary  dam  at  Rock  Shoal  for  the  purpose  of  pooling  water  to  the  site 
for  new  lock  for  the  transportation  of  foundation  and  dimension  stone. 

NEW  8TONK  LOCK. 

• 

Quarry  at  Rook  Shoal. — Work  was  continued,  quarrying  and  cutting  stone,  until 
latter  part  of  November,  when  it  was  discoverea  mat  the  stone  freshly  quarried  and 
full  of  sap  was  being  cracked  by  frost.  Cutting  stone  was  suspended  until  middle 
of  April.  It  was  found  neceHsarv  to  extend  quarry,  and  the  work  of  stripping  the 
extension  was  carried  on  throughout  the  winter.  Considerable  trouble  was  experi- 
enced in  preventing  the  hill-side  slipping.  Several  large  slides  occurred,  increasing 
the  cost  of  stripping.  The  bank  above  the  quarry  was  shored  with  heavy  timber 
bolted  to  the  rocK  along  the  whole  length  of  the  quarry.  The  work  at  this  quarry  ■ 
has  cost  fully  20  per  cent,  more  than  it  would  in  a  more  accessible  place.  All  me- 
chanics, stone-cutters,  and  laborers  have  to  be  paid  high  wages  in  order  to  retain  a 
working  force ;  and  from  its  isolation  and  lack  of  direct  communication  with  rail- 
roads the  transportation  of  material  is  costly. 

The  following  is  a  detailed  statement  of  work  done: 

Dimension  stone  quarried  :  10,414  cubic  yards. 

Dressed  stone :  Dressed  face,  9^  cubic  yards,  17  feet ;  special  stone,  375  cubic  yards, 
22  feet;  pitch  face,  1,097  cubic  yards,  12  feet;  squared,  bj37 cubic  yards;  backing,  3,646 
cubic  yards,  26  feet. 

Material  excavated  and  removed  in  stripping  and  extending  quarry :  Earth,  44,243 
cubic  yards;  loose  rock,  12,402  cubic  yards;  solid  rock,  8,831  cubic  yards. 

Carpenter  work. — Built  two  carpenters'  sheds,  one  pattern-house. 

Stripped :  Three  quarter-house^,  pattern- ho  use,  office,  store-house,  blacksmith  shop; 
enlarged  blacksmith  shop ;  built  sheds  over  two  engines  ;  dressed  and  made  four  der- 
ricks complete ;  repaired  booms  and  masts  of  live  derricks ;  made  seven  derrick-seats  ^ 
and  frames ;  cut,  dressed,  and  placed  two  hundred  and  thirty  railroad  ties ;  laid  floor,  f 
50  feet  by  50  feet,  for  laying  out  lock  and  making  templot-s  for  special  stone. 

Made  the  following  articles:  179  straight-edges,  457  handles  for  tools,  7  dump- 
boxes,  12  car-frames,  10  boxings  for  stone  cars,  12  cavils.  6  frames  lor  deadmen,  4 
snatch-locks,  3  ladders,  22  rollers,  4  pike-poles,  2  draughting- boards,  3  coal-boxes,  3 
tool-boxes,  6  benches,  2  desks,  6  guy-fastenings,  8  doors,  4  pairs  steps,  10  trestles,  20 
awning-frames. 

Repaired  and  dressed  128  straight-edges.  Calked  and  repaired  skiffs  and  freight- 
boat,  and  did  general  repair  work. 

General  work. — Excavated  180  cubic  yards  of  material  for  platform  for  laving  out 
lock  and  making  templets;  repairing,  changing,  and  extending  railroad  track ;  clear- 
ing cutting-yard  of  quarry  chips ;  rigging,  setting  up.  and  moving  derricks ;  removed 
470  cnbic  yards  of  material  extending  track ;  laid  200  linear  feet  of  timber  for 
track;  built  trestling  for  track;  moved  the  folluwing  buildings:  office,  two  engine 
sheds,  water-tank,  out-house,  1  pump  for  railroad ;  laid  620  linear  feet  of  track ;  shor-  i 

ing  up  bank  behind  quarry;  laid  1,125  linear  feet  of  timber  in  this  work;  made 
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ditches  around  all  bnildings;  hauling  stone  from  quarry  to  cutting-yard  and  slack- 
ing cut  stone ;  hauling  water  for  use  of  employ^  one-half  mile. 
Pruject  Jor  the  fiBoal  year  ending  June  <dOf  1«90.— Completing  quarrying  and  cutting 

stone. 
Respectfully  submitted. 

R.  S.  BunNBTT, 

Asaigtant  Engineer, 

To  M^J.  D.  W.  LocKWOOD, 
Cifrpe  of  Engineers ^  U,  S,  A. 


COMMEKCIAL  STATISTICS. 


Trade  of  the  Upper  Kentucky  River,  Kentucky ,  forfieoal  year  ending  June  30,  1B69. 


Articl««. 


Brick number.. 

Beer cama.. 

CoaI boahels. . 

CemeDt bsrrels. . 

Flour do 

Grain buHhels.. 

Hay tons.. 

HosB number. . 

Hidea do — 

Iron,  mannAM>t'd...tons.. 

Lumber : 

Oak feet,B.M.. 

Poplar do — 

Walnut do 

Produoe 

Roots pounds.. 


Quantity. 


S20 


Yalue. 


65.000 

$520.00 

860 

720.00 

42,040 

5,880.00 

4,800 

7.200.00 

2.150 

15,060.00 

8»50<r 

6, 100. 00 

660 

7,840.00 

440 

2,676.00 

240 

960.00 

158 

>  11,476.00 

296,000 

4.248.00 

365,000 

5,840.00 

85,000 

5,100.00 

10, 600. 00 
160.00 


Articles. 


Quantity,  i      Yalue. 


Salt barrels.. 

Stone,rongb . .  cubic  yds . . 
Ties, railroad,  number.. 
Logs: 

Assorted do... 

Poplar do — 

Oak do... 

Walnut do — 

Stares do — 

Tobacco...  bogsheods.. 

Whisky barrels. . 

MisceUaneous  mercbaQ> 

dise tons.. 

Passengers...  number.. 


Total. 


2,650 

1,500 

110,000 

86,400 

06,200 

70,  f}40 

2^150 

125, 3&0 

110 

145 

8,120 
2,150 


|.^  800. 00 

1.500.00 

44,0OaM) 

109, 200.  00 

288,860.00 

238, 62U.  IK) 

281,5001 00 

8, 133.  7.'> 

11,000.00 

10,875.00 

1,624,000.00 
.5,375.00 


2, 706, 782. 75 


G  G4. 


OPERATING  AND  KEEPING  IN   REPAIR  THE  FIVE  LOCKS  AND  DAMS  ON 

THE  KENTUCKY  RIVER,  KENTUCKY. 

The  Uuited  States  acquired  possession  of  these  locks  and  dams  in 
1880,  at  which  date  they  were  found  to  be  in  a  sadly  crippled  condition; 
the  dams  being  in  an  advanced  stage  of  decay,  while  the  gates  and 
operating  machinery  of  the  locks  were  in  sach  state  as  to  need  absolute 
removal  or  extensive  repairs. 

Most  of  the  dams  have  been  entirely  rebuilt,  the  others  nearly  so. 
Guide-walls,  above  and  below  the  locks,  have  been  constructed  and 
the  banks  about  locks  and  abutments  protected  by  timber-cribbing, 
where  necessary  to  prevent  them  from  erosion. 

At  present  there  is  good  slackwater  navigation  to  Oregon,  99  miles 
from  the  Ohio  River. 

The  work  of  the  past  year  has  been  carried  on  with  a  view  to  estab- 
lishing the  security  of  the  locks,  dams,  and  accessories,  and  that  pro- 
jected for  the  fiscal  year  ending  June  30, 1890,  has  the  same  object  in 
view. 

It  had  been  expected  that  the  allotment  of  last  year  would  be  suffi- 
cient to  com[)lete  the  extensive  repairs  at  the  different  locks,  but  it  was 
found  that  the  projected  work  at  Ko.  1  would  have  to  be  extended  to 
obtain  the  object  sought,  and  the  giving  way  of  some  of  the  arms  indi- 
cated that  new  gates  were  necessary,  while  at  No.  2  high  water  pre- 
vented the  construction  of  the  new  abutment  as  intended. 

Fart  of  the  old  plant  requires  complete  removal,  to  wit :  The  dredges. 
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two  damp  scowh,  and  the  derriek-boat.  Tbe^e  hare  beeome  00  \mdif 
iief^ye«)  and  vom  out  as  DOt  to  be  worth  re|«airio|:. 

Doriog  the  pa«t  year  13,883  cobie  jardB  of  material  vere  remored 
from  abrat  the  lock  entrancea.  Some  dredging  is  reqaired  alter  ererj 
high  water,  and  vhUe  the  qaantity  of  material  io  eaeh  iostaoce  may  tie 
«mall,  its  removal  ia  abeolately  neeeaaary  to  inaiire  the  loll  eapaei^  of 
the  navigatioiL 

^Tberever  slide- valrea  have  been  pot  in  to  replace  the  <dd  botterfly 
valves,  the  leakage  has  been  much  less  than  before  and  the  improve- 
meat  marked. 

It  is  proposed  to  apply  the  allotment  for  the  fiscal  year  ending  Jane 
30, 1800,  as  fellows: 

Lock  So.  1. — Rebuilding  lower  river  gnide-walL  Con&tmctioi;  lower  lock-gates. 
Repairing  steps  to  dsm.  PaUiiig  in  ilide-Tslves  id  opper  gates.  Dredging  entfaaeea 
when  Dece#«ary. 

Lock  No,  S.—Cottstmcttng  stone  abntmeDt.  PattiDg  slide>TalTes  in  upper  gates. 
Boilding  doable  dwelling  for  keeper.  Repairing  step-sh/eeting  to  dam.  Dredging 
entrances  when  necessary. 

'    Lock  No.  3.— Oonstmcting  one  single  keeper's  dwelling.    Repairing  lock-walL 
Grading  aroond  dwellings,  making  brick  walks.    Dredging  entrances  when 


sanr. 

Lock  Ko,  4. — Repairing  step-sheeting  of  dam.    Placing  new  operating  irons  on  up- 
per and  lower  gates.    Dredging  entranees  to  lock  and  tlie  Lei^town  and  Clifton  ban. 
Lock  So.  5. — New  single  dwelling  for  keeper.    Complete  leveling  of  dam.    Com- 
lete  grading  and  paving  bank.    Dredging  when  nece&sary. 


Detailed  Hatewteni  of  erpciue$  mcmrred  im  pre9ennmg  and  maintaifdkg  aarifslioB  9m  Hkmi 
portion  of  the  Kentuckjf  River^  Kemtueky^  improved  bg  locke  amd  dome  dmnm§  tkeJUemt 
year  endinff  June  dO,  IdtiQ. 


lAoothj. 


188R, 

Jnly 

Anic 

Sep! 

Oct 

Not 

Dec 

1889. 

Jftn 

Feb 

Mar 

Apr 

May 

June 

TotaLi 


hoA  Ko.  L 


Sftl- 
aries. 


Labor 

and  ma- 

teriaL 


1302.80 
162L35 
823.90 
252.80 
261.20 
106.00 


22a  23 
105.00 
108.00 
105.00 
231.20 
150.00 


2,01i.46 


Dredg- 
ing. 


10.00  $142. 53 


706.38 

431.20 

1.602.55 

7.870.00 

2,380.63 


351.45 
43.80 
10.54 


455.80 


18,876.41 


123.60 


190L50 


19.00 


18.00 

184.30 

18.00 


053.83 


Cnrrmt 

aod  coo- 

tiDgent 

expoDMa. 


$!0L98 

4.40 
12.08 
13.85 
15.88 
10.20 


14.87 

14.40 

5.32 

2.15 


2.00 


118.03 


ToUL 


8485.81 
004.02 

768.08 
1. 700.  20 
8.352.64 
2,570.73 


613.55 
223.20 
213.66 
185.15 
865.50 
734.89 


17,256^73 


Lock  No.  2, 


Sal- 


buid  ma.  ^^« 


terial. 


ing. 


Cnmnt 

andeon- 

tiagent 

ezpenoea. 


$302.80  $193. 31  $142. 53 
162.33  1,086.00 
323.90     88S.45 
165. 00  2,  ^{97. 69 


261.20 
165.00 


196.  OK 
600112 


238. 73  945.  Oft 
165.00  976.  *25 
198.001,528.95' 


19.00 
14.50 


165.00 
230.21 
150.00 


798.28 

154.00 

21.00 


2, 53&  17,9, 847. 10 


l&OO 


194.03 


TotsL 


$8,731 
4.401 
17.  J 


6.75  2,669.84 


6.38 
&05 


14.88 


2.07 
1.80 


LOO 


$648.97 
1,868.38 
1,228.57 


4ai27 
884.07 


1,21&47 

1,155.75 

1.720.08 

86S1O8 

384.31 

108.00 


66.18,18,643.48 
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Detailed  siaiemeni  of  expenses  incurred  in  preserving  and  maintaining  navigati&n  on  th4i 
portion  of  the  Kentucky  Biver,  Kentucky,  etc. — Continued. 


Hontha. 


1888. 

Joly 

Aug 

Sept 

Oct 

Not 

l>ec 

1889. 

JaB 

Feb 

Mat 

Apr 

May 

June 

Totals. 


Lock  No.  3. 


Sal- 
•rlea. 


1303.07 
102.34 
823.90 
180.50 
261.20 
220.00 


Labor 
and  ma- 
terial. 


$139.30 
1,10^.98 
1,475.66 
2, 217. 81 
1,411.40 
813.47 


293.731,464.04 
184.33 


198.00 
166.65 
231.20 
159.00 


73.92 
62.36 
97.80 
67.91 


2,682.929,006.48 


Dredg 
ing. 


$5.86 


145.00 


19.00 
14.50 


Cttnrent 

andooD- 

tingent 

expenaea. 


$8.73 
21.78 
16.74 
82.26 
7.48 
22.21 


1L26 


18.00 


18.00 


220.36 


2.07 
1.80 


1.00 


120.31 


Total. 


$461,961 
1,377.05 
1,816.19 
2,430.66 
1,680.08 
1,200.68 


1,788.02 
19a  83 
273.99 
247.81 
829.00 
235.91 


12,030.08 


Lock  No.  4. 


Sal. 
ariea. 


$302.80 
162.34 
828.00 
216.00 
170.95 
220.00 


J.  73 
184,33 
19&00 
165.00 
231.20 
159.00 


2,626.25 


Labor 
and  ma- 
terial 


Dredg- 
ing. 


$472.32 
2,157.63 
2, 148. 74 
4, 814. 05 
2,18&91 
8,303.83 


1,627.82 

9.60 

170. 16 

24.00 


55.61 


16,972.66 


$5.86 


Cnrrent 
and  con- 
tingent 
expenaea. 


Total. 


19.00 
14.50 


lauo 
ie'oo 


$25.01 
124. 72; 
10.74 
10. 50 
80.38 
13.86 


15.20 
.80 
ia21 
406.00 
14.80 
15.16 


$806.99 
2,444.69 
2,483.38 
5,039.56 
2.440.24 
3,537.69 


1.955.76 
209.28 
886.87 
613.00 
246  00 
247.77 


75.36|       73&  38  20, 409. 66 


IContha. 


188a 

July 

Aug 

Sept....... 

Oet , 

Not 

Dec., 

1888. 

Jan 

Feb 

Mar 

Apr 

May 

June 

Totals. 


Lock  No.  5. 


Sabtriea. 


$302.80 
162.33 
323.90 
215.00 
261.20 
220.00 


29a  74 
184.34 
19a  00 
165.05 
231.20 
159.00 


2, 71&  61 


Labor 
and  ma- 
terial. 


$7.66 

17.98 

269.70 

777.62 

1,111.76 

66a  70 


1,46a  64 


Dredg- 
ing. 


$6.86 
122.60 
290.00 
261.66 


67.64 

173.61 

26. 26 


4,575.46 


145.00 


19.00 
14.50 


laoo 


laoo 


894.52 


Current 
and  con- 
tingent 
ecpenaea. 


$3.74 
24.31 
a  74 
12.71 
ia36 

ia4i 


14.90 


17.60 
1.80 


4.00 


122.56 


Total. 


$320.06 

827.12 

892.84 

1,26a  99 

1,389.30 

1,060.11 


1,794.28 
19a  84 
2ia60 
242.34 
404.81 
207.26 


a  809. 05 


n.  8.  anag-boat  Kentucky. 


Salaries. 


$696.00 
872.16 
841.60 
875.60 
869.50 
842.00 


1,004.50 
782.50 
66a  32 
456.00 
456.00 
495.00 


Labor 

and  ma- 

teiial. 


Current 

and  oon- 

^gent 

expenaes. 


$1,047.14 
140.46' 

131.  as 

220. 14! 

33.15 

290.80 


$4.90 


Total. 


41.65 

81.5a 

190.62 

142.71 


2a  70 


8,750.98,  2,29a 48 


4.90 


$1,747.04 
1,012.62 

973.05 
1,095.64 

902.66 
1,182.86 


1,04a  16 
814.00 

7a^94 

697.71 
45a  00 
523.70 

ii.osTie 


KBCAPITULATION. 

Lock  No.  1 $17,256.73 

Lock  No.  2 12,6«.48 

LookNa3 ^ 12,030.08 

Lock  No.  4 20,409.66 

Lock  No.  6 8,309.06 

HiUigUmt  Kentucky 11,064.86 

Total  inourred 81,70a86 


1978     REPORT  OF  TITE  CHIEF  OF  EK0INERR8,  V.  a  ARMY. 

Ah9traot  of  hid9  rf reived  and  opened  September  20,  188t^  hjf  MaJ.  D.  W.  Loekttood,  Com 
of  Engineertf  for  furniBhing  maierialt  and  labor  for  coMtrueiiuf  keeper^  dtteUing**t 
Looks  No9.  3,  4,  and  5,  Kentackg  Hiter^  Kentuckp, 


Ko. 

Kuiie  and  addrMs  of  bidder. 

1                     '                     1 
Loek  Ko.  J,  Lock  No.  4.  Lock  No.  5..  *  „„.. , ^g. 
ODO  hooae.    one  koiuo.  '  one  hoiue.  ,  -^sk^*^ 

1                      1 

1 

CyhofttA  ft  BrAwiMtr  Fruikfort.KT.-r ..->... 

92,  OIL  10 

■ 

t2.04L10       •Z.OiLIo!      ii.12130 

1 

The  bid  of  Choate  A  Bnimer  was  accepted. 


EXPORT  OF  MIL   B.  8.  BURNETT,   ASSISTANT  ENGINRER. 

United  Statks  Engineer  Office, 

Frankfort^  Ay.,  Jume  Mi,  1^5^. 

Major:  I  respectfally  snbniit  the  followiDg  report  ou  the  operatiiif^  and  c«re  of 
canalH  and  the  maintaining  and  pioserving  of  navigation  oo  the  Kentucky  River  lor 
the  titfcal  year  ending  Jnne  30,  1^89: 

Part  of  the  work  projected  for  Last  year  conld  not  be  completed  on  acconnt  of  xn 
nnnsaal  stage  of  water,  the  work  requiring  very  low  water.  The  lower  river  guide- 
wall  at  Lock  No.  1  and  the  leveling  of  dam  at  No.  5  are  the  works  not  conipietc'd. 
Where  grading  and  paving  were  done  at  the  several  locks,  it  was  found  nece.s8ar>^  to 
do  much  more  than  was  contemplated.  The  stone  nsed  in  making  repairs  was  quar- 
ried by  hired  labor  in  the  vicinity  of  the  locks.  AH  the  other  material  was  pnn'hased 
by  contract,  and  all  construction  done  by  hired  labor,  with  the  exception  of  new 
dwellings  for  lock-keepers. 

Numerous  small  rises  have  occnrred  during  the  year,  but  no  extreme  high  n^es. 
The  pools  have  been  full,  there  not  being  less  than  6  feet  of  water  on  the  lower  miter- 
sill  at  any  of  the  locks  throughout  the  year. 

All  works  constructed  and  repairs  made  have  stood  well,  and  no  damage  has  been 
done  at  any  point. 

One  coal-barge  was  sunk  in  the  entrance  of  Lock  No.  3,  cansed  by  several  planks 
being  knocked  off  her  bottom  while  being  pushed  over  some  drift;  and  one  small 
Bteam-boat  wsb  sunk  at  the  mouth  of  the  river  while  tied  to  the  bank. 

No  stepii  have  been  taken  by  corporations  controlling  bridges  obstrncting  naviga- 
tion to  make  the  necessary  alterationM. 

A  new  dredging  plant  is  needed  badly.  The  dredge  transferred  to  this  river  tmni 
the  Louisville  athI  Portland  Cnnal — where  it  had  been  condemned  some  years  ugo — ia 
in  very  bad  copdition.  The  hull  could  not  be  repaired  to  advantage,  as  timbers  are 
all  rotten  and  it  is  with  difficulty  that  it  is  kept  afloat.  The  dnmp-scows  are  in  as 
bad  eoiidition. 

The  following  is  a  detailed  statement  of  the  work  done  during  the  past  year : 

LOCK  NO.   1. 

Povhig  hank  heiween  lock  wall  and  tMrnpike. — One  thousand  three  hundred  and  uinety- 
six  Hqunre  yards  of  paving  laid ;  331  cubic  yards  of  sand  placed  on  paving. 

Lower  shore  guide-wall. — The  old  wall  was  removed  to  an  elevation  of  t»  feet  above 
the  lower  miter-sill ;  2,678  linear  feet  of  old  timber  were  removed,  and  1,256  cubic 
yardH  of  stone  and  dirt. 

In  reconstructing  the  wall  it  was  found  necessary  to  extend  it  further  down  the 
river,  making  a  return  to  the  top  of  the  bank,  to  make  the  entrance  safer.  Boat.s  were 
damaged  and  delayed  on  account  of  the  strong  reaction  of  the  water  at  certain  stages 
of  the  river.  The  wall  was  constructed  410  feet  in  length;  material  expended,  31, ^IW 
linear  feet  of  hewed  white  oak  timber ;  5,499  cubic  yards  of  riprap-stone  tilling ;  12,560 
pounds  of  spikes. 

Loiter  river  guide-\caU. — This  wall  was  not  constructed  as  contemplated, oo  acconnt 
of  the  continuous  high-water  stage  of  the  Ohio  River.  Removed  5,400  linear  feet  of 
old  oak  timber  and  1,063  cubic  yards  of  stone. 

Upper  shore  guide-wall. — The  upper  end  of  this  wall  was  raised  5  feet.  Material  ex- 
pended, 250  linear  feet  of  timber,  150  cubic  yards  of  stone,  200  pounds  of  spikes, 
Ten  thousand,  three  hundred  and  nine  cubic  yards  of  clay  and  gravel  flUiug  were 
placed  behind  the  wall. 

Upper  river  guide  wall, — Sheeted  the  inside  face  of  wall  with  3-inch  oak  lumber. 
Material  expended,  1,285  feet,  B.  M. 
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Ahulment  and  extensionB. — Placed  67  onbic  yards  of  clay  aloDg  upper  extension,  to 
stop  small  leaks  under  it;  out  and  placed  125  cords  of  willows  behind  lower  exten- 
sion to  aid  in  collecting  sediment ;  removed  500  cubic  yards  of  stone  from  front  cribs 
to  rear  ones  tu  aid  nniforni  settlement. 

Lock-icaU$. — Dressed  the  entire  top  of  river  wall  where  coping  was  defective,  and 
filled  in  with  Portland  cement  all  defective  places;  403  square  yards  of  cement  placed. 
Removed  5  cubic  yards  of  old  coping  and  reset  5  cubic  yards  of  new.  Pointed  entire 
wall,  except  inside  face. 

Fencing, — Constructed  1,182  linear  feet  of  new  fence  around  United  States  property. 
Built  stone  masonry  wall  firom  lower  end  of  lock- wall  back  85  feet ;  laid  32  onoic  yards 
of  masonry. 

General  trorib. —Graded  bank  above  turnpike ;  removed  10,309  cubic  yards  of  mate- 
rial. Made  ditch  above  pike  the  entire  length  of  pike,  through  United  States  prop- 
erty. Repaired  lower  lock-gates  by  bolting  straps  on  five  arms  which  were  cracked 
by  water-pressnre.  Made  one  wooden  capstan  for  lower  gates.  Repaired  all  operat- 
ing irons.  Repaired  tool-house  and  tools.  Regraded  pike  from  office  to  bridge  above 
the  lock,  and  placed  45  cubic  yards  of  broken  stone  on  the  same.  Built  offlce-build- 
ing  above  the  turnpike.  Made  fill  between  lower  end  of  lock- wall  and  pike :  placed 
142  cubic  yards  of  material.  Made  steps  from  lock-wall  to  the  pike.  Made  walks 
around  lock-house.    Painted  lock-gates.    Calked  skiflw. 

Dred^n^.— Removed  from  upper  and  lower  entrance  2,456  cubic  yards  of  material. 

There  was  no  suspension  of  navigation  at  this  lock  Arora  any  cause  during  the  year. 
Highest  water  occurred  November  10,  lower  gaoge  reading  36  feet.  The  Ohio  River 
kept  up  almost  continuously  daring  the  year.  The  lowest  water  occurred  August 
12,  lower  gauge  reading  6.10  feet. 

LOCK  NO.  2. 

New  abutment — Continuous  high  water  prevented  the  construction  of  this  abutment ' 
this  season.    All  the  material  was  parohased  and  the  necessary  stone  quarried  and 
cut  at  quarry  on  Government  land  at  Lock  No.  6. 

Quarried  273  cubic  yards  of  dimension  stone;  cut  653  cubic  yards  of  dimension 
pitch-face  stone  and  15  cubic  yards  of  coping. 

Quarry. — At  the  quarry  above  lock  on  united  States  property  there  were  quarried 
4,534  cubic  yards  of  riprap  stone ;  1,978  cubic  yards  of  material  were  removed  in  strip- 
ping the  quarry  (the  object  in  quarrying  stone  at  this  point  was  to  obtain  a  site  for 
a  new  lock-keeper's  dwelling,  as  well  as  to  obtain  the  riprap  stone  used  at  the  several 
locks  in  the  most  economicalmanner) ;  27.5  cubic  yards  of  dimension  stone  were  cut ; 
also  49  step-stones.  All  stone  quarried  was  used  at  Locks  Nos.  1, 12,  and  3. 
'  Lock'WaiU, — ^Ten  cubic  yards  of  defective  coping-stone  were  removed  and  replaced 
with  new.  Other  defective  coping  was  dressed  and  filled  with  Portland  cement,  and 
wall  pointed. 

The  retaining- wall  at  upper  end  of  look-wall  was  repaired ;  9  cubic  yards  of  ma- 
sonry laid,  and  three  steps  placed. 

Paving.^Two  hundred  and  ten  square  yards  of  paving  laid ;  60  oubio  yards  of  sand 
placed  on  paving. 

Dam, — Step-sheeting  was  respiked,  and  8  defective  pieces  removed  and  replaced 
with  new  timber. 

General  work, — Painting  lock-gates,  repairing  operating  irons,  removing  drift  ftom 
entrance,  repairing  tools  and  tool  house. 

Dredgiug, — Removed  1,3U9  cubic  yards  ot  material  from  entrances  and  lock-pit. 

There  was  no  suspension  of  navigation  from  any  cause  at  this  lock  dnrine  the  year. 
The  lowest  gauge-reading  occurred  August  17;  lower  guage  reading  6.20  feet,  upper 
7.60  feet.  Highest  water  occurred  September  4;  lower  gange  reading  23.20  feet, 
upper  14.30  feet. 

LOCK  NO.  3. 

Baieing  and  extending  ike  abutment  below  the  dam.—To  prevent  fnrther  caving  of  the 
bank,  endangering  the  abutment,  a  return-wing  was  constructed  from  lower  end  of 
old  extension  to  the  top  of  the  bank  and  the  old  work  raised  6  feet. 

Material  expended  on  this  work  as  follows :  5,248  lineal  feet  hewed  white  oak  tim- 
ber, 782  cubic  yards  of  riprap  stone,  2,950  pounds  of  spikes. 

Paving  and  grading  bank  behind  lock-wall, — Removed  old  grist-mill  from  slope ;  re- 
moved 658  cubic  yards  of  old  paving-stone ;  removed  3,761  cabic  yards  of  earth ; 
removed  15  large  trees. 

This  material  was  all  utilized  in  filling  between  lower  shore  guide-wall  and  old 
lock-house,  between  upper  shore  wall  and  tool-house,  and  between  top  of  bank  be- 
hind lock-wall  and  new  lock-house. 

Stone  steps  were  laid  from  lock- wall  to  top  of  the  bank;  33  stones  were  dressed 
and  laid  in  this  work.    One  thousand  one  hundred  and  forty-two  square  yards  of 
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paviug  laid  :  492  liueal  feet  of  carbing-stooe  draesed  and  laid  at  edge  of  paving  on 
grade  and  along  tlie  sides  of  steps. 

Lock-keeper^ 8  dwelUng. — One  single  dwelling  was  constrncted  by  contract 

Repairing  lock-gates, — A  ooffer-oam  was  constructed  across  upper  entrance ;  145  cnbic 
yards  of  deposit  was  removed  from  around  gates ;  four  old  filling  valves  were  taken 
out  of  gates  and  new  slide* valves  put  in,  together  with  entire  new  set  of  operating 
irons. 

Fencing. — The  old  fence  around  United  States  property  was  removed  and  a  new  one 
built. 

General  work, — ^Three  hundred  and  six  square  yards  of  sod  was  placed  on  bank 
above  the  paving,  to  prevent  its  washing;  52  cubic  yards  of  stone  masonry  laid 
on  slope  wall,  extending  from  upper  end  of  lock- wall  to  top  of  the  bank ;  171  cnbie 
yards  of  sand  was  placed  on  the  paving.  Removed  75  cubic  yards  of  loose  stone  from 
lower  entrance  to  lock.  Laid  oak  floor  in  cellar  of  new  lock-house.  Raised  tool- 
house  2  feet  above  the  ground;  shingled  and  whitewashed  it.  Painted  lock  gates. 
Repaired  operating  irons.  Removed  drift  from  entrance. 

Dredging. — Removed  1,749  cubic  yards  from  entrances. 

Navigation  was  suspended  at  this  lock  four  days,  December  9th  to  13th,  caused  by 
a  loaded  coal-barjge  sunk  in  upper  entrance.  While  this  was  being  raised  the  upper 
entrance  was  cofier-dammed  and  the  new  slide-valves  pnt  in  gates. 

Highest  water  occurred  November  30 ;  upper  gauge  reading  15.40  feet,  lower  24 
feet.  Lowest  water  occurred  August  13 ;  lower  gauge  reading  6.40  feet,  upper  8.30 
feet. 

UOCK  NO.  4. 

Lower  shore  guide-wall, — Most  of  the  stone  taken  out  of  the  old  slope  waJl  was  need 
in  paving  bank  behind  lock-wall  and  building  masonry  grade-widls  at  each  end  of 
the  lock. 

The  following  material  was  removed:  1,110  cubic  yards  of  stone ;  483  cubic  yards 
of  earth ;  .*)00  cubic  yards  of  old  cribbing  from  the  lower  end. 

The  wall  was  reconstructed  to  within  18  inches  of  the  top  of  lock- wall  of  oak  tim- 
ber and  stone. 

The  following  material  was  used  in  its  construction :  19,960  linear  feet  of  hewed 
white-oak  timber ;  3,034  cubic  yards  of  riprap  stone;  24,899  pounds  of  spikes.  Total 
length  of  wall,  321  feet.    The  top  of  the  wall  was  paved  with  stone. 

Grading  and  paving  bank  behind  look-wall. — ^AU  old  paving  was  taken  out  and  the 
bank  graded  from  the  lock- wall  to  top  of  the  bank  to  a  uniform  slope  of  4  to  1. 

At  each  end  of  the  lock-wall  masonry  grade  walls  were  built,  they  also  extending 
to  the  top  of  the  bank. 

The  paving  was  extended  up  to  average  high- water  line,  and  from  that  line  to  top 
of  bank  sod  was  laid. 

The  following  is  a  statement  of  material  removed :  360  cubic  yards  of  paving  stone, 
540  cubic  yards  of  earth,  6  large  sycamore  trees. 

The  following  materisJ  was  used  in  repairing  and  grading  bank :  210  cubic  yards 
of  earth  used  in  filling  snnken  places ;  656  cubic  yaras  of  stone ;  645  cubic  yards  of 
stone  masonry  were  used  in  building  fi^ade  walls. 

Stone  steps  were  laid  from  lock-wall  to  top  of  bank ;  35  stoned  were  quarried  and 
dressed  and  placed  ;  1,555  square  yards  of  sod  were  laid  from  paving  to  top  of  the 
bank  ;  245  cubic  yards  of  sand  placed  on  paving. 

Lock-walls. — All  defective  coping-stone  was  dressed  out  and  Portland  cement  filling 
put  in ;  23  cnbic  yards  of  coping  taken  out  and  replaced  by  new  stone ;  recut  and 
repainted  water-gauges. 

Upper  shore  guide-wall, — The  stone  in  the  cribbing  was  leveled  off  and  the  entire- 
length  of  wall  paved ;  the  land  behind  this  wall  was  uniformly  graded  and  sodded ; 
1,850  cubic  yards  of  earth  removed  ;  980  square  yards  of  sod  laid ;  a  drain  was  dug 
from  ice-hi)U8e,  265  feet  in  length,  down  ravine,  and  emptying  through  upper  shore- 
wall  into  the  river ;  36  cubic  yards  of  stone  were  used  paving  it ;  16  cubic  yards  of 
masonry  work  laid  carrying  it  under  roiwlway,  and  30  linear  feet  of  20-inch  tiling  used 
in  carrying  it  through  river-wall. 

Upper  gates. — The  upper  entrance  was  coffer-dammed  and  four  old  valves  taken  out 
of  gates  and  replaced  by  new  slide-valves  and  operating  irons. 

Buildings. — One  single  lock-keeper's  dwelling  built  by  contract,  1  tool-house,  1  ice- 
hoose,  1  out-house,  1  coal-house;  built  back  porch  to  new  dwelling. 

Fencing, — Two  thousand  four  hnndred  and  forty-eight  linear  feet  of  fence  con- 
structed around  United  States  property;  4  gates  built  in  fence. 

General  work. — Quarry  opened  opposite  the  lock  for  the  purpose  of  furnishing  the 
necessary  stone  to  be  used  in  making  repairs;  3,150  cubic  yards  of  stone  were  quar- 
ried; 725  linear  feet  of  brick  wall  4  feet  wide  laid  around  dwellings;  140  linear  feet  of 
walk  made  with  broken  stone  and  saw-dost.    Made  and  zigged  8  derrioks  naed  in 
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eonstraoting  lower  shore  gaide-wall.  Made  and  rigged  1  derrick  complete,  for  the 
derrick-boat.  Made  steps  for  back  porch  to  new  dwelling.  Laid  oak  floor  in  the 
cellar  of  new  dwelling.  Repaired  fence  ou  river  bank.  Planted  35  water-maple 
times  around  walks.  Whitewashed  out-baildinss  and  fence.  Painted  lock-gates  and 
part  of  tool-hoQse.  Repaired  derrick-boat,  pile-driver,  stene  dump-boxes;  built  3 
new  dump-boxes.  Leveled  and  graded  land  around  lock-keepers'  dwellings  and 
sowed  grass  seed.  Repaired  operating  irons.  Took  down  old  lock-keeper's  dwelling, 
also  three  old  out-buildings.  Repairod  cistern  and  put  in  new  pump.  Qeneral  re- 
pairs to  tools  and  machinery. 

Dredffing. — ^Removed  from  point  immediately  below  lower  entrance  3,450  cubic  yards 
of  material ;  from  gravel-bar  1  mile  below  lock,  2,890  cubic  yards ;  from  entrance  and 
lock-pit,  915  cubic  yards. 

There  was  a  suspension  of  navigation  three  days,  Arom  December  9  to  12,  while 
upper  entrance  was  coffer-dammed  for  the  purpose  of  putting  in  new  slide-valves  in 
gates. 

Highest  water  occurred  February  21,  lower  gauge  reading  23.00  feet,  upper  12.50 
feet.  Lowest  water  occurred  August  3,  lower  gauge  reading  6.05  feet,  upper  6.20 
feet. 

LOCK  NO.  5. 

LiveUngdam. — Continuous  high-water  stage  of  the  river  prevente<l  drawing  down 
the  pool  sufBcient  to  complete  this  work.  The  following  work  was  done:  80 
linear  feet  of  8-iuch  by  6-inch  white-oak  lumber  was  laid  on  crest  iu  leveling  up,  and 
70  pieces  6  feet  by  12-inch  by  3-inch  oak  sheeting  were  spiked  on  slope. 

Paving  and  grading  hank  benind  took-wall. — The  new  paving  was  carried  up  the  bank 
to  average  high- water  line ;  205  cubic  yards  of  naving-stone  were  taken  out ;  removed 
1,160  cubic  yards  of  earth ;  laid  654  square  yards  new  paving ;  placed  323  cubic  yards 
sand  on  paving;  built  stone  steps  from  lock- wall  to  top  of  bank ;  laid  460  linear  feet 
of  curbing  at  end  of  paving  and  at  the  sides  of  steps;  built  grade- wall  at  lower  end 
of  lock  to  top  of  the  bank ;  180  cubic  yards  of  stone  laid. 

New  single  loek^lceeper^s  dwelling, — One  new  dwelling  completed  by  contract. 

General  work, — Quarry:  Quarry  was  opened  near  lock  to  obtain  necessary  stone  in 
making  repairs;  quarried  and  dressed  15  cubic  yards  of  stone  for  steps,  210  cubic 
yards  for  paving,  and  46  cubic  yards  for  ourbing-stone ;  cut  down  and  removed  8 
trees  from  grade ;  tore  down  old  tool-house  and  blacksmith  shop  for  site  for  new 
dwelling ;  filled  large  sink-hole  immediately  behind  lock- wall  with  clay  and  stone, 
well  rammed ;  rigged  derrick  and  built  tramway  from  old  quarry  on  the  hill  to  lower 
end  of  lock- wall ;  pointed  lock-wall ;  painted  gates ;  rigged  traveler  from  upper  end  of 
river  wall  to  upper  guide-pier  for  carrying  light ;  built  one  out-house ;  dredged  upper 
and  lower  entrance,  also  the  lock-pit ;  removed  1,395  cubic  yards  of  material. 

There  was  no  suspension  of  navigation  at  this  lock. 

Dredging:  1,114  cubic  yards  of  material  were  removed  from  entrances  and  lock  pit. 

The  highest  water  occurred  February  20;  upper  gauge  reading  14.50  feet,  lower 
22.20  feet.    Lowest  water  occurred  August  15 ;  upper  gauge  reading  8.2,  lower,  6  3. 

UKITKD  BTATE8  DREDGE. 

The  dredge  has  done  general  dredging  as  follows : 

Removed  material  from  lock  entrances :  Cubic  yahls. 

Lock  No.  1 2,456 

Lock  No.  2 1,309 

Look  No.  3..*. 1,749 

Lock  No.  4 7,;J55 

Lock  No.  5 1,114 

UNITED  STATES  SNAG-BOAT   KENTUCKY. 

The  boat  has  been  employed  in  towing  stone  used  in  making  repairs  to  the  several 
looks  and  hoisting  the  same  into  the  cribbing ;  hoisting  timber  at  Locks  Nos.  1  and 
3;  constructing  coffer-dam  at  Lock  No.  3 ;  acting  as  tender  to  Uoited  States  dredge ; 
towing  derrick- boat :  general  snagging  work  on  the  river. 

The  steamer  was  nanled  out  on  marine  ways  at  Cincinnati  and  calked.  Removed 
102  snags  from  channel.  Wrecked  one  barge  and  one  steam-boat  at  the  mouth  of  the 
river.    Days  laid  up,  89.    Total  miles  run,  3,570. 

UNITED  STATES  DERRICK-BOAT. 

The  boat  has  been  used  at  Locks  No.  3  and  4  in  making  repairs,  hoisting  timber 
and  stone;  and  at  Lock  No.  6,  handling  new  stoue  for  the  abutment  at  Lock  ^o,  ^, 
'{'he  boat  is  worthless  and  can  not  be  repaire4. 
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8T0NV  BABGKS. 

B«rgea  were  taken  out  at  Lock  Ko.  1  and  calked.  They  are  in  bad  condition  and 
not  worth  repairing.  They  were  need  in  the  transportation  of  material  for  making 
repairs  at  the  several  locks. 

Kespectfolly  sabmitted. 

E.  8.   BURNKTT, 

Auistant  Engimeer. 
To  Maj.  D.  W.  LocKWOOD, 

Corps  of  Engineers,  U.  8.  A» 


COIOIXBCIAX.  STATISTICS. 


Trade  of  Lower  KetUuokg  River j  KeuUtekif,  for  fiscal  gear  emding  June  30, 1889. 


Articles. 

» 

Beer 

Brick number.. 

Coal ba»bels.. 

Chairs nnmber.. 

Cement barreia.. 

Coope^^t;e: 

Barrels nomber . . 

Hogsheads ....  do. .. . 

Staves do.... 

Floor  ..^ barreia.. 

Grain bashela.. 

Hay tons.. 

Hemp  ............do.... 

Hides number.. 

Iron,  manofactored.  tons 

Jank do — 

Catttle nnmber. . 

Ho^s do.... 

Horses do — 

Sheep do — 

Lnmber,  sssorted,  feet 
B.li 


Quantities. 

Yahie. 

649 

81,298.00 

635.  MO 

3. 745.  CO 

2,082,^00 

812,839.00 

1.885 

2,077.50 

2,445 

3,667.50 

lfl,84Q 

28.273.60 

5,280 

13,200.00 

185,000.000 

46,250.00 

20,257 

101, 285. 00 

740,382 

447.  i-29. 20 

5^375 

75.250.00 

34 

4.250.00 

2,302 

9. 20&  00 

3,244 

227. 080. 30 

670 

11,400.00 

2,153 

98. 120.  30 

6,096 

4^  768. 00 

573 

57, 300. 00 

3,600 

12,600.00 

6, 211. 779 

111,812.02 

Articles. 


Qnantitiea 


Lnmber,  walnnt,  feet 

B.1C 

Prodoce 

Boots,  SMOited  .ponnde . 

Salt harrels.. 

Stone : 

DrsHed . .  .en.  yds. . 

Roosh do..  . 

Ties,  railroad. .  onm  ber. 

Timber lineal  feet. 

Assorted  li^CS.  .naml>er 
WfUnotloga  — do 
To)>aoco ....  hOffsheadA . 

Whisky barrels.. 

Wood  conls.. 

Mtsoellaneoiis      m  e  r  • 

cbandlae tons. . 

Passengers. . .  nnmber. . 


Total. 


165,000 


6S0 

8,851 

1,088 

2.150 

92,336 

102,000 

138,965 

7.558 

6,980 

81,779 

404 

16,872 
24,721 


Valna. 


$9.90a00 

42,566.00 

260.00 

8,851.00 

10,800.00 

2,687.50 

86,934.00 

18.360.00 

694.825.00 

113,370.00 

696.000.00 

2,860,110.00 

1,212.00 

4,?]8.000.00 
37,081.00 


10,368,706.22 


Report  of  lockages  for  fiscal  gear  ending  June  30,  1889. 


Looks. 


No.l 
No.  2 
No.  3 
Ko.4 
No.  5 


Total. 


o 


365 
365 
361 
362 
365 


a 

s. 


4 

8 


Ooing  np. 


660 

557 
467 
478 
258 


2,820 


*  . 


s 


217 
151 
158 
190 
233 


949 


42 

187 
64 
68 

111 


492 


Gobi);  down. 


oeo 
558 
466 
46» 
264 


2  320 


a 
s  . 


I 


202 
118 
143 
179 
225 


897 


i 


53 

204 

78 

78 

2,041 


2,454 


41 
41 

35 

8 

123 


243 


A 


is 
el 


1,683 
1,846 
1,411 
1,450 
8,285 


9.675 


3" 

o 


1,511 
1,710 
1,360 
1,374 
2,262 

8,^20 


Total  increase  pf  lockages  Qver  fiscal  year  ending  Jane  30,  1888,  2,639. 
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G  G  5. 

IMPROVEMENT   OP    LICKING   RIVER,    KENTUCKY,    FROM    FARMERS  TO 

WEST  LIBERTY. 

The  project  for  the  improvement  of  this  river  was  approved  by  the 
Secretary  of  War,  under  date  of  September  i^O,  1888,  and  contemplates 
the  removal  of  snags,  detached  rocks  and  bowlders  from  the  river  bed, 
with  a  view  to  improving  low-water  navigation. 

During  the  season  of  1888  the  water  was  too  high  for  effective  work, 
and  in  consequence  nothing  was  done. 

In  May  of  this  year  a  phint  suitable  for  work  at  low  water  was  made 
ready,  and  after  doing  some  work  in  the  vicinity  of  Farmers  was  moved 
to  West  Liberty  to  work  down-stream. 

Up  to  June  30, 1889,  the  following  work  had  been  done:  Twenty-five 
trees,  averaging  Gl  feet  in  length ;  57  snags,  averaging  20  feet  in  length, 
and  76  snags  have  been  removed. 

This  improvement  is  not  a  permanent  one,  as  the  obstructions  caused 
by  trees,  snags,  and  stumps  are  liable  to  reform  each  year. 

The  original  estimated  cost  of  the  work  was  $260  per  mile,  or  $17,680 
for  that  portion  of  the  river  between  Farmers  and  West  Liberty,  and  it 
is  recommended  that  of  this  amount  $10,000  be  appropriated  for  the 
fiscal  year  ending  June  30, 1891. 

Money  statement 

Amoant  appropriated  by  act  of  Aagust  11,  lfc!8H $3,000.00 

Jnly  1,  18{59,  amoaot  expended  diiriDg  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $392.26 

July  1,  1889,  outstanding  liabilities 400.25 

792.51 


July  1,  1889,  balance  available 2,207.49 


'Amount  (estimated)  required  for  completion  of  existing  project 14,  680.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiuff  June  30, 1891  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river  and 
harbor  acts  of  1866  and  1867. 


GG6. 


IMPROVEMENT  OP  THE  BIG   SANDY  KIVER,  WEST  VIRGINIA  AND   KEN- 
TUCKY. 

The  Big  Sandy  River,  which  is  formed  by  the  union  of  the  Tug  and 
Levisa  forks  at  Louisa,  flows  north  a  distance  of  26  miles  and  empties 
into  the  Ohio  at  Catlettsbnrgh,  Ey.  The  main  river  and  the  Tug  (or 
eastern)  Fork  from  the  boundary  line  between  West  Virginia  and  Ken- 
tucky,  and  the  upper  part  of  the  Tug  for  a  distance  of  about  18  miles, 
forms  the  boundary  between  Virginia  and  West  Virginia.  The  Tug 
Fork  rises  in  the  southwest  comer  of  West  Virginia,  and  flows  north- 
west to  its  junction  with  the  Levisa  Fork,  with  a  total  length  of  about 
140  miles.  The  Levisa  (or  Louisa)  Fork  rises  in  the  southwestern  part 
of  Virginia,  whence  it  enters  Kentucky,  and  flows  in  a  northerly  direc- 
tion. Its  total  length  is  about  189  miles.  Tl^e  total  length  of  the  Big 
S^nd^  River  |s  t(ierefore  ^16  mi)e9, 
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The  present  approved  project  for  the  improvemeut  of  this  river  con- 
templates the  constraction  of  a  look  and  dam  at  Loaisa,  below  the 
junction  of  the  two  forks,  and  also  the  improvement  of  open-river  na\i- 
gation  on  these  forks  and  on  the  main  river.  The  object  of  bnildinf; 
the  dam  is  to  form  a  pool  for  holding  coal-boats  and  barges,  with  a 
view  to  the  shipment  of  coal  from  the  extensive  deposits  found  in  the 
valley.  It  is  expected  that  other  locks  and  dams  will  be  built  if  this 
preliminary  one  should  prove  a  success.  For  open-river  navigation  on 
the  forks  it  is  intended  to  secure  a  channel  with  a  minimum  depth  of  1 
foot  and  a  minimum  width  of  50  feet  during  six  months  in  the  year. 
At  present  the  forks  are  chiefly  used  for  rafting,  but  there  is  occasional 
navigation  as  far  as  Piketon  and  Warfield  by  light-draught  steamboats, 
and  a  large  amount  of  material  is  poled  up  the  river  in  push-boats* 
The  country  is  mountainous,  the  roads  are  few  in  number  and  in  poor 
condition,  and  the  river  is  the  chief  reliance  for  obtaining  such  articles 
as  can  not  be  grown  or  manufactured  in  the  country. 

It  is  recommended  that  an  annual  appropriation  of  $2,500  be  made 
for  each  fork,  with  a  view  to  keeping  them  clear  of  snags  and  other 
obstructions. 

During  the  year  the  lower  liver  has  been  cleared  of  snags  and  other 
obstructions  to  navigation.  The  lock-gates  and  wickets  for  the  lock  at 
Louisa  are  so  far  advanced  that  their  completion  in  place  is  assured  by 
July  15. 

The  dam  and  approaches  can  be  completed  in  one  favorable  working 
season,  and  with  the  amount  estimated  for  completion  of  project.  It  is 
respectfully  recommended  that  this  amount,  $31,145.31,  be  appropriated 
for  the  fiscal  year  ending  June  30, 1891. 

Ju  order  to  carry  slackwater  navigation  from  the  Ohio  to  Louisa  two 
additional  locks  and  dams  will  be  required.  Their  cost  will  be  the 
same  as  that  of  the  one  already  buUt,  to  wit,  $213,237.39,  for  each  one. 

The  advantages  to  be  derived  from  continuing  slackwater  navigation 
above  the  lock  already  built  are  evidently  greater  than  those  to  be 
obtained  by  continuing  the  system  from  the  present  lock  to  the  Ohio, 
for  when  the  proper  pools  are  once  formed  reaching  to  the  coal-fields, 
coal-barges  can  be  loaded  and  wait  in  the  Louisa  pool  for  sufficient 
water  below  the  Louisa  lock  to  take  them  into  the  Ohio.  I  therefore 
recommend  that  $100,000  be  appropriated  for  the  fiscal  year  ending 
June  30,  1891,  to  commence  the  construction  of  an  additional  lock  on 
the  Louisa  Fork.  This  is  to  be  in  addition  to  the  $31,145.31  asked  for 
the  completion  of  the  dam  and  the  approaches  to  the  lock  at  Louisa. 

For  details  connected  with  the  work  of  the  past  season,  attention  is 
invited  to  the  report  of  Assistant  Engineer  B.  F.  Thomas  herewitii. 

Money  statement 

July  1, 1888,  amount  available $3,462.38 

Amouut  appropriated  by  act  of  August  11, 1888 31,500.00 

34,963.38 
July  1,  1889,  amount  expended  duriog  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  188w $10,999,26 

July  1,  1889,  outstanding  liabilities 762.10 

11,761,36 

July  1, 1889,  balance  available 23,'^01.02 

{Amount  ^estimated)  required  for  completion  of  existing  project 31, 145. 31 
Amount  tnat  can  be  profi  tably  expended  in  fiscal  year  ending  Jime  30,1891  131, 145. 31 
Submitted  in  compliance  with  requirements  of  aectioi)s  2  of  river  ^4 
harbor  acts  of  1866  ftud  ^867, 
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RBPORT  OF  MR.  B.  F.  THOMASj  ASSISTANT  KNOINKUR. 

Parkbrsburgu,  W.  Va.,  JttnedO,  1889. 

Major:  I  have  the  honor  to  sabmit  my  report  for  the  year  ending  Jane  30,  1869, 
for  the  Big  Sandy  River. 

The  present  projeot  contemplates  the  building  of  a  lock  and  dam  jast  below  tbe 
Janction  of  the  I^visa  and  Tng  forks,  at  a  point  abont  26  miles  from  the  month  of 
the  Big  Sandy  at  Catlettsburgh.  Two  other  dams  will  be  reqnired  below  this  to  make 
good  navigation  the  year  ronnd.  The  present  work  when  tinished  will  throw  a  pool 
some  12  miles  long  in  Lonisa  and  about  7  miles  long  in  Tag,  along  which  are  found 
excellent  coal  beds  which  only  await  transportation  facilities  to  be  developed. 

A  little  higher  op-stream  fine  cannel  coal  has  been  discovered,  and  a  few  more  locks 
and  dams  in  this  direction  will  canse  the  development  of  a  field  of  mineral  of  vast 
importanoo  to  all  the  Ohio  and  Mississippi  valleys. 

The  masonry  of  the  lock  and  abutment  is  completed,  and  the  lock  gates  and  wickets 
are  now  being  put  in  place  and  will  be  done  by  the  middle  of  July.  The  upper  ap- 
proach to  the  lock  was  excavated  previous  to  my  last  report,  and  the  lower  approach 
was  worked  upon  last  season.  Like  the  upper,  it  is  a  ledge  of  solid  rock  underlaid 
with  coal  and  slate.  Two  thousand  cubic  yards  of  rock  were  excavated  this  year, 
most  of  which  was  used  to  fill  behind  the  abutment  on  the  opposite  side  of  the  river. 
The  continuous  high  water  of  last  fall  prevented  the  completion  of  the  abutment  fill, 
and  the  continuanco  of  the  lower  approach  excavation.  The  construction  of  the  dam, 
the  completion  of  the  lower  approach  excavation,  and  the  protection  of  the  banks  re- 
main to  be  done.  These  can  all  be  completed  in  a  single  season  of  favorable  weather 
whenever  there  is  money  sufficient  available. 

The  river  between  Louisa  and  the  Ohio  was  thoroughly  cleared  of  all  snags,  stumps, 
trees,  and  other  obstructions  to  navigation  during  October  and  November,  1868,  and 
is  now  in  excellent  condition.  There  was  no  money  available  for  like  work  upon  the 
two  forks  above. 

The  work  done  below  Louisa  was  as  follows :  Trees  taken  out  88 ;  average  length, 
67.4,  circumference,  8.4.  Snags  taken  out,  164 ;  average  length,  24.3,  circumference, 
6.4.  Stumps  taken  out,  208 ;  solid  rock  taken  out,  142  cubic  yards ;  loose  rock  taken 
out,  376  cubic  yards. 

These  obetmotions  were  at  QotE  Place,  Rice's  Bend,  Old  Licks,  Rove  Creek,  Jonah 
Rocks,  Moore's,  White's  Creek,  Savage  Branch,  and  Catlettsburgh.  Obstructions  of 
less  importance  were  taken  out  at  Wiley  Batten's,  Nigger  Heads,  Dnrbin  Creek, 
Powell's,  Rush  Creek,  Jake  Compton's,  Belcher  Bar,  Burgess  Landing,  Blaine,  Ful- 
ler's, Potter's,  Two-Mile  Creek,  and  Wallace  Branch.  Owing  t.o  the  back  water 
from  the  Ohio  River  in  the  Lower  Big  Sandy  during  the  spring  of  the  ^ear  a  great 
many  trees  settle  in  the  bed  and  make  bad  snags.  For  this  reason  it  is  impossible  to 
keep  the  channel  clear  of  obstmctions  unless  work  is  done  upon  it  every  year. 

I  would  reoommend  that  |500  be  annually  expended  for  tnis  purpose,  and  that  an 
appropriation  of  $2,500  be  made  for  each  of  the  forks  above,  viz,  Levisa  and  Tng. 
The  money  heretofore  recommended  to  be  appropriated  to  complete  the  lock  and  dam 
now  under  oonstmotion,  if  made  available'  next  season  will,  in  addition  to  that  on 
band,  complete  tiie  contemplated  improvement.  It  is  of  the  greatest  importance  also 
that  the  constmotion  of  other  locks  and  dams  be  started. 
Very  respectfully, 

B.  F.  Thomas, 
J98i9tant  Engineer* 

Mi^.  D.  W.  LocKWOOD, 

Corp8  of  Engineen,  U.  S,  A. 

XN0  89 125 
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Conmereial  ^tatiaiitiB  far  JUaal  year  emdHmg  June  90, 1869. 


Artielea. 


Beuwiix 
CfttUe.... 


.pounds. 
...bend. 


Eggs 

Feathers pouDda. 

Furs hmn. 

Oinseng pcmnas. 

Hides bale*. 

Hogs hesd. 

Horses do... 

Lcftthcr pounds. 

Lumber,  wslnat feet^  fi.M. 

Poultry dozen. 

Boots pounds. 

Sheep head. 

Sorghum hsrrels. 

Spokes number. 

Staves do  .. 

Tan  bark .....oords. 

Ties,  railroad number. 

Timber cubic  feet. 

Knots,  walnut pounds. 

Logs number. 


>gs. 


Wheat bags. 

Wool pounds. 

Miso^laneons 


Total  export 

Miscellaneous  merchandise,  06,000  tons 
PftMcngers  carried  by  steam-boats 


Qoantlty. 


«^M6 

3,840 

846 

6,  SO 

tt»380 

222 

6,670 

680 

1,722 

87 

66,000 

7/7,000 

4.221 

3U180 

1,140 

7,844 

850,000 

1,200,000 

4,016 

200,000 

4,656,000 

25,000 

8,600 

8.466 

20,000 


91.461186 


16,889.66 
81,600.66 
12^467.26 

1.776.00 
12,771.06 

l,17&00 
18,776.06 

8^700.00 
10,500.00 
63,606.00 
]3,t»3.06 

6,844.66 

2, 86a  66 
62.762.00 

4,200.00 

12,000.00 

88. 328.  CO 

60.000.06 

656,500.00 

6,250.00 

1,275,000.00 

16,030.06 

Sk000.00 

2,600.00 


1,511.266.66 

666.OOC.60 

2^78&26 


Grand  total 2^486,046180 


G  G7. 

IMPROVEMENT  OF  GUYANDOTTE  RIVER,  WEST  VIRGINIA. 

The  Guyandotte  Biver  rises  in  the  soothwestem  part  of  West  Vir- 
ginia, flows  in  a  northwesterly  direction,  and  enters  the  Ohio  12  miles 
above  the  month  of  the  Big  Sandy  and  39  miles  below  the  mouth  of 
the  Great  Kanawha. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1878| 
and  contemplates  the  formation  of  a  clear  channel  122  miles  long,  with 
a  minimum  width  of  30  feet  and  a  least  depth  of  18  inches  daring 
five  months  of  the  year,  by  the  removal  of  snags,  rocks,  and  other  ob- 
structions. This  river  was  practically  closed  before  work  commenced, 
except  daring  rises  of  considerable  height. 

On  account  of  continuous  high  water,  no  work  was  done  during  the 
past  fiscal  year. 

The  recommendation  of  the  appropriation  of  $2,000  in  my  last  annual 
report  is  respectfully  renewed  for  the  fiscal  year  ending  June  30^  1891. 


Money  statement. 

Amotmfc  Appropriated  by  act  of  Angnot  11,  1888..... |2,000.00 

Jaly  1, 1889,  balance  available 2,000.00 

(Amonn t  (estimated )  req aired  for  completion  of  existing  project 2, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  20, 1891  2, 000.  00 
Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
Larbor  acts  of  186G  and  1867. 
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Comfnerdal  atalMtics  far  fiscal  years  ending  June  30,  18^8-'d9. 


ArtioloB. 


Prodaoe  ^ 

Grain 

Timber,  oto 

MitKsellajiooas  ... 

Total  exports 

Total  imports.... 

Grand  total 


1>{88. 


$58,732 
43,400 

842,200 
38,830 


983,102 
400,000 


1,383,162 


1889L 


$48,000 
25,000 

eoo,o;/0 

50,000 


723,000 
100.000 


823,003 


G  G8. 


IMPROVEMENT  OP  LITTLE  KANAWHA  RIVER,  WEST  VIRGINIA. 


The  Little  Kanawha  drains  the  central  portion  of  West  Virginia,  ris- 
ing in  Upshur  County,  and  flowing  thence  in  a  course  a  little  north  of 
west  until  it  empties  into  the  Ohio  at  Parkersburgh  ;  its  total  length  is 
about  150  miles. 

The  present  project  for  the  improvement  of  the  river,  adopted  in  1876 
and  modified  in  1880,  contiCmplates  the  construction  of  a  lock  and  dam 
to  extend  slackwater  navigation  for  a  draught  of  4  feet,  a  distance  of  12 
miles,  and  the  improvement  of  the  natural  channel  of  the  upper  river 
by  the  removal  of  obstructions  for  a  distance  of  80  miles,  the  object  of 
the  latter  being  to  obtain  a  channel  of  a  minimum  width  of  40  feet  with 
a  depth  of  2  feet  for  at  least  four  months  of  the  year. 

The  work  of  the  past  fiscal  year  has  been  the  continuation  of  the 
construction  of  the  lock  itself,  nothing  having  .been  done  on  the  second 
part  of  the  project,  to  wit,  the  improvement  of  the  upper  river. 

The  lock  under  construction  is  about  40  miles  from  the  Ohio.  Below 
it  are  four  locks  and  dams  owned  and  operated  by  the  Little  Kanawha 
Navigation  Company.  These  locks  are  badly  constructed,  leaky,  and 
uncertain. 

During  the  past  fiscal  year  the  following  work  has  been  done : 

1st.  The  river-wall  of  the  lock  has  been  completed. 

2nd.  The  foundation  of  the  land-wall  is  about  one- third  completed,  a 
coffer-dam  to  inclose  it  having  been  built  and  the  necessary  excavation 
having  been  made. 

3d.  A  lock-keeper's  dwelling  was  commenced  and  so  far  completed 
that  it  will  be  ready  for  occupancy  by  July  10. 

4th.  The  cutting  of  the  different  classes  of  stone  required  for  the  com- 
pletion of  the  lock  continued ;  in  all  245.77  cubic  yards  of  special  stone, 
130.63  cubic  yards  of  quarry  face,  and  58.93  cubic  yards  of  backing  have 
been  cut,  752.44  cubic  yards  of  masonry  laid,  and  7,517  cubic  yards  of 
earth  removed  in  preparing  foundation  for  land-wall. 

It  is  estimated  that  $25,353.00  will  be  required  to  build  the  dam, 
$8,077.45  to. build  the  abutment,  and  $4,600  to  put  in  the  gates  and 
wickets ;  in  all  $38,031.35.  Allowing  for  all  contingencies,  $40,000,  is 
necessary  to  complete  the  work,  and  it  is  recommended  that  this  amount 
be  appropriated  for  the  fiscal  year  ending  June  30, 1891, 
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IfoiMy  BtatemenU 

July  1, 1888,  amoant  ftTftilftble $334.27 

AiDOiint  ftpproprUted  by  mot  of  Aagnst  11, 1688 25,000.00 

25,334.27 

Jnly  1, 1889,  ftmoant  expended  daring  fiscal  year,  exoliwiTe  of 

liabiUties  oatotanding  July  1,  1888 |U,681.79 

Jnly  1, 1889,  ontaUoding  liabilities 3,976.57 

15,66&a6 

Jalyl,  1889,  balance  arailable 9,675.91 

i Amount  (estimated)  reqaired  for  eompletion  of  existing  project 40, 000. 00 
Amoa  n  t  that  can  be  profi  tabl^  expended  i  n  fiscal  year  ending  J  one  30, 1891    40, 000. 00 
Submitted  in  compliance  with  reqairements  of  seotioDB  2  of  river  and 
harbor  acts  of  1866  and  1867. 


RKPORT  OF  MR.  B.  F.   TROMAS^  AB8ISTAHT  EKOINKBB. 

Parksrsburoh,  W.  Ya.,  Jt^ne  30,  1889. 

Major  :  I  herewith  submit  my  annual  report  apoa  the  Little  Kanawha  River  im- 
provement. 

The  work  under  way  is  the  construction  of  a  lock  and  dam  2  miles  above  Burning 
Springs,  and  a  little  over  40  miles  irom  the  month  of  the  river  at  Parkersburgh.  When 
completed  this  will  throw  good  water  into  the  West  Fork,  the  largest  tributary  of 
the  Little  Kanawha.  In  addition  to  the  work  with  a  view  to  slaickwater  naviga- 
tion, considerable  improvement  has  beeu  made  in  the  open  river  above  by  the  le- 
moval  of  obstructions,  but  there  has  been  no  money  for  that  purpose  the  past  year. 
Below  the  lock,  under  construction,  four  looks  and  dams  are  owned  by  the  Little 
Kanawha  Navigation  Company,  which  keep  up  navigation  during  the  greater  part 
of  the  year,  though  they  are  leaky  and  poorly  built,  and  each  year  of  course  shows 
more  decay  and  fwlds  greatly  to  their  defects. 

On  account  of  no  money  being  available,  work  was  not  begun  until  October  Ist, 
when  st'One-cnttiug  was  resumed,  excavation  of  land-wall  foundation  commenced, 
and  preparations  made  for  laying  stone,  which  was  not  begun  until  about  the  middle 
of  November.  All  work  was  closed  on  account  of  cold  weather  about  the  20th  of  De- 
cember, and  was  resumed  March  Ist  with  a  small  force  of  stone-cutters.  The  con- 
struction of  t..e  lock  was  not  begun  again  until  after  the  1st  of  May,  and  the  excav  .- 
tion  for  the  laud- wall,  which  hi^  beeu  stopped  last  November  on  account  of  the  con- 
tinued wet  weather,  was  resumed  about  the  middle  of  May.  The  construction  of  a 
lock-tender's  dwelling,  a  cottage  of  four  rooms,  cellar  and  attic,  was  begun  in  April 
and  will  be  ready  for  occupancy  Jnly  10. 

Two  hundred  and  forty-five  and  seventy -seven  hundredths  cubic  yards  of  special  stone, 
136.63  cubic  yards  quarry  face,  and  58.93  cubic  yards  backing  stone  cut ;  792.44  cubio 
yards  of  masonry  laid,  and  7,517  cubic  yards  of  earth  taken  out  of  land- wall  founda- 
tion. Piles  and  timber  for  land- wall  foundation  and  chamber  floor  have  been  bought 
and  partly  made  ready  for  use. 

The  river-wall  of  lock  is  now  completed  and  the  cross- wall  nearly  so,  and  the  upper 
end  of  land-wall  well  started.  Three  thousand  ya  ds  of  masonry  have  been  put 
in  and  over  700  yards  of  concrete.  Stone-cutting  is  nearly  completed,  more  tlian 
5,500  yards  having  been  made  ready  for  the  work.  It  is  believed  the  present  appro- 
priation will  complete  the  lock  masonry.  The  gates  and  wickets  will  then  be  put  in ; 
the  abutment  to  build,  the  dam  to  construct,  the  banks  to  protect,  and  the  lock  ma- 
sonry to  protect  by  sheathing. 

The  dam  is  estimated  to  cost  $25,353.90;  the  abutment,  $8,077.45;  the  gates  and 
wickets,  $4,600;  a  total  of  $38,031.35.  An  appropriation  of  $40,000  will  finish  the 
work,  and  should  all  be  made  at  one  time  in  order  to  complete  the  work  in  one  sea- 
son, and  thus  prevent  damage  to  that  incomplete,  and  avoid  the  expend  of  removing 
and  replacing  the  plant. 

Bespectfuliy  submitted. 

B.  F.  Thomas, 

AssUiant  JSngineer, 

Mi^.  D.  W.  LOCKWOOD, 

Carp§  of  Engineer$f  U,  S,  A, 
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Commercial  statiatics  for  fiscal  year  ending  June  30,  1889. 


Articles. 


Qvantity. 


Yahie. 


Timber enbiofeet. 

Lumber feettB.M. 

Stayes nnmber. 

Ties, railroad do... 

WocKd cords. 

Tan-bark do... 

Coal bnebela. 

Oil barrel*. 

Orain bnahels. 

Mlaodlaneous tout. 


8,612.000 

6^472,688 

i,  668^^00 

870.125 

410 

820 

23,425 

2,860 

8^000 

100 


Total  exports. 
Total  imports. 


Grand  total. 


1632,160.00 

164,177.64 

88,148.40 

129,658.75 

820.00 

8,840.00 

1,630.66 

2,850.00 

1,800.00 

10,000.60 


1,028, 980.  a 
100,006.00 


l,128,9e0L4A 


Piusenger  traffic  equals  20,000  passengers  throagh  one  lock. 


G  Gg. 

IMPROVEMENT  OP  BUCKHANNON  RIVEB,  WEST  VIRQINU- 

The  project  for  the  improvement  of  this  stream,  approved  in  1884,  is 
■to  clear  out  that  portion  of  the  river  between  the  Three  Forks  and  the 
town  of  Buckhannon,  a  distance  of  24^  miles.  The  obstractions  con- 
sist of  logjams  and  bowlders,  some  of  which,  in  the  bed  of  the  stream, 
ar&  estimated  to  contain  500cabic  yards. 

The  width  of  channel  songht  to  be  obtained  is  30  feet. 

Bnckhannon  Biver  is  a  tributary  of  the  Tygarts  Valley,  and  rising  in 
the  southwestern  part  of  Randolph  County,  W.  Ya.,  flows  a  little  east 
of  north  until  it  falls  into  the  Tygarts  Valley  Biver  in  Barbour  County. 
The  distance  from  the  Three  Forks  to  the  month  is  47^  miles  and  the 
total  length  of  the  stream  is  about  57  miles. 

While  this  river  is  not  what  could  be  called  a  navigable  water  of  the 
United  States,  the  results  that  have  been  obtained  from  its  partial  im- 
provement have  been  so  great  as  to  warrant  its  continuance  as  a  busi- 
ness enterprise  for  the  development  of  the  lumber  interests  of  this  sec- 
tion. 

Before  any  work  was  done  on  this  river  the  annual  output  of  lumber 
was  limited,  exceeding  in  no  one  year  115.000  linear  feet,  while  in  1888 
the  amount  was  6,000,000  feet,  B.  M. 

During  the  past  year  high  water  prevented  work  until  the  fall  of 
1888,  when  a  party  commenced  work  at  a  point  about  1^  miles  above 
Bean's  Mill,  and  continued  up-stream  1^  miles.  About  3,000  cubic 
yards  of  rock  were  removed,  and  a  large  drift-pile,  containing  many 
valuable  logs,  was  taken  out. 

The  amount  estimated  for  the  completion  of  the  improvement  is 
$20,955,  and  I  would  respectfully  recommend  that  of  this  amount 
$10,000  be  appropriated  for  the  flscal  year  ending  June  30, 1891. 

Money  statement. 

Amonnt  appropriated  by  act  of  August  11,  1888 $1,500.00 

Jaly  1,  1889,  amount  expeuded  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 959.92 

July  1,  1889,  balance  available 540.08 
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{Amonnt  ^estimated)  req aired  for  completion  of  existing  project $20,955.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  'M,  1891    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 


Commeroial  9tatistic$  for  fiscal  years  ending  June  30,  1887-'88-*89. 


Article*. 


Log* fee1,B.M.. 

PoBte number.. 

Coal bushels.. 


1887. 


2,500.000 

201,500 

10,000 


1888. 


1880. 


6,000,000 


5,500.000 


G  G  zo. 


preliminary  examination  of  bio  sandy  river  from  catletts- 
burg  to  pikeville,  on  louisa  fork,  and  to  the  mouth  of 
pond  creek  on  tuq  fork.  kentucky. 

United  States  Engineer  Office, 

Cincinnati  J  Ohio^  January  10,  1889, 

Snt :  The  river  and  harbor  act  of  1888  contaiued  clauses  directiDg 
the  Secretary  of  War  to  cause  an  examination  or  survey  to  be  made  of 
the  "Big  Sandy  River  from  Catlettsburg  to  Pikeville,  on  Louisa  Fork, 
and  to  the  mouth  of  Pond  Creek  on  Tngf  Fork." 

By  letter  of  August  28, 1888,  this  duty  was  assigned  me,  but  as  the 
data  on  file  in  this  office  was  sufficient  to  determine  that  the  locality 
was  worthy  of  improvement,  no  additional  field  work  was  required. 

In  1874  a  survey  was  made  under  the  direction  of  Maj.  William  EL 
Merrill,  Oorps  of  Engineers,  extending  from  Oatlett«burg  to  Pikeville 
or  Piketon,  on  Louisa  Fork,  and  to  Warfield,  on  the  Tug  Fork.  This 
survey  was  made  with  sufficient  detail  to  enable  an  approximate  loca- 
tion of  locks  to  be  made,  lines  of  levels  being  run  throughout. 

In  1884  a  survey  of  Tug  Fork  was  made,  extending  from  Ijouisa  to  a 
point  100  miles  above;  a  line  of  levels  was  also  run  over  this  section. 

From  the  data  furnished  by  these  surveys,  I  have  no  hesitation  in 
stating  that  the  locality  is  worthy  of  improvement. 

The  improvements  that  have  been  made  already  are  as  follows :  Clear- 
ing the  main  river  and  the  Louisa  and  Tug  forks  of  snags,  bowlders,  lean- 
ing trees,  etc.,  with  a  view  to  aiding  push-boat  navigation  and  rafting 
of  logs,  and  the  construction  of  a  lock  at  Louisa.  The  walls  of  the  lock 
are  completed  as  well  as  the  abutment  for  the  dam. 

The  Big  Sandy  is  formed  by  the  confluence  of  the  Louisa  and  Tug 
forks,  26  miles  from  its  mouth.  It  flows  in  a  northwesterly  direction 
through  a  narrow  valley  between  rocky  bills,  and  empties  into  the  Ohio 
at  Catlettsburg.  The  bottomlands,  varying  in  width,  are  about  50  feet 
above  low  water,  and  are  generally  not  subject  to  overflow.  The  banks, 
except  where  the  rocky  hills  immediately  border  the  river,  are  com- 
posed of  fine  sand,  easily  washed  by  the  currents,  and  the  many  small 
streams  that  empty  into  the  river  are  all  sediment-bearing  during  rainy 
weather. 

The  Louisa  Fork  is  the  larger  of  the  two  that  unite  to  form  the  Big 
Sandy ;  it  rises  in  the  southwestern  part  of  Virginia  at  an  elevation  of 
about  1,500 feet  above  tide- water  and  flows  in  a  northwesterly  direction. 
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Its  banks  in  many  cases  are  rocky,  in  others  composed  of  sand  and 
clay.  This  fork  has  all  the  characteristics  of  mountain  streams,  a  steep 
average  slope,  and  pools  of  varying  depth,  separated  by  rocky  bars  that 
in  low  water  often  have  but  a  few  inches  of  watar  over  them.  The 
average  fall  from  Pikeville  to  Lonisa  is  149  feet  per  mile,  and  the  dis- 
tance between  these  points  is  8G^  miles. 

The  Tug  Fork  rises  in  the  mountains  of  McDowell  County,  W.  Va., 
and  flows  in  a  northwesterly  direction.  It  has  the  same  general  feat- 
ares  as  the  Louisa  Fork,  being  joined  by  a  succession  of  pools,  sep- 
arated by  rocky  bars ;  below  the  Falls  of  Tug,  however,  the  pools  are 
gradually  filling  up,  so  that  the  fall  in  this  locality,  which  was  formerly 
3.55  feet  in  a  stretch  of  300  feet,  was  in  1884  but  about  half  a  foot 

The  average  fall  in  this  fork  from  Pond  to  Warfield  is  1.90  feet  per 
mile,  the  distance  being  23.5  miles,  and  the  average  fall  from  Warfield 
to  Louisa  is  1.72  feet  per  mile,  the  distance  being  34.5  miles. 

The  only  way  of  securing  a  sufficient  depth  of  water  for  purposes  of 
navigation  is  evidently  to  canalize  the  river  and  its  forks  by  means  of 
looks  and  dams,  especially  for  a  navigation  by  coal  barges. 

There  have  been  seasons,  however,  when  the  water-supply  in  the  forks 
would  hardly  suffice  at  low  water  for  any  but  a  very  limited  number  of 
lockages,  and  then  only  by  using  extraordinary  care  to  prevent  leakage 
at  the  dams. 

In  consequence  of  the  steep  slopes  of  the  forks,  and  the  general  clear- 
ing away  of  timber  from  the  banks  of  the  minor  streams  and  their  trib- 
utaries, which  has  been  going  on  for  years,  the  rises  or  tides,  as  they 
are  called,  are  sudden,  often  violent,  and  generally  of  short  duration ;  as 
a  consequence  fixed  dams  would  in  many  such  cases  be  a  serious  ob- 
struction to  the  quick  passage  of  rafts  and  coal  barges,  particularly  the 
former,  as  they  would  come  out  all  together  with  the  rise  and  have  to 
wait  the  slow  process  of  successive  lockages  to  get  by  the  first  lock 
even,  unless  the  water  should  be  sufficiently  high  to  permit  their  going 
over  the  dam.  On  this  account  it  would  seem  that  movable  dams  would 
be  preferable  to  fixed  dams.  In  addition,  in  consequence  of  the  sandy 
character  of  the  soil,  and  the  general  clearing  up  of  the  banks  and  ad- 
jacent country,  which  permits  the  rain-fall  to  run  off  rapidly,  the  water 
of  all  these  streams  is  heavily  charged  with  sediment,  and  it  is  quite 
likely  that  the  effect  of  fixed  dams  would  at  times  be  to  cause  a  shoal- 
ing of  the  pools  above  them ;  as  the  shoaling  would,  as  a  general  thing, 
take  place  during  moderate  rises,  or  while  the  river  was  falling,  the  ef- 
fect oi  the  dams  can  not  be  predicated  with  much  certainty,  as  extensive 
rises  would  have  a  tendency  to  scour  out. 

On  the  other  hand,  movable  dams  are  more  expensive  than  fixed 
dams.  It  is  necessary  that  their  foundations  should  be  prepared  with 
great  care,  and  besides  the  number  required  on  streams  like  those  under 
consideration  is  about  double  the  number  required  where  fixed  dams 
are  used.  On  streams  like  the  forks  of  the  Big  Sandy,  if  movable 
dams  were  to  be  used,  it  would  be  absolutely  necessary  to  have  certain 
means  of  communicating  information  concerning  headwater  rises  to  the 
dams  below  to  give  ample  time  for  lowering  them. 

The  commerce  of  these  streams  at  present  is  no  criterion  of  what  it 
may  be  should  continuous  communication  with  the  Ohio  be  established, 
and  while  not  prepared  to  recommend  the  expensive  method  of  im- 
provement by  movable  dams  I  have  no  hesitation  in  recommending  the 
canalization  by  locks  and  fixed  dams  of  the  Big  Sandy  and  its  forks  to 
an  extent  sufficient  to  reach  well  into  the  coal-fields  of  the  latter. 
Should  it  be  found  that  fixed  dams  will  cause  a  deposit  in  the  pools 
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sufficient  to  interfere  with  navigation,  then  the  dams  may  be  dianged 
BO  that  the  scoaring  effects  of  high  rises  may  be  increased  or  movable 
dams  for  them  be  substituted.  The  construction  of  the  dam  at  Louisa 
would  settle  the  question  of  the  pools  filling  up. 

The  country  tributary  to  the  Big  Sandy  and  its  forks  contains  ex- 
tensive fields  of  coal  and  iron,  and  any  system  of  navigation  for  these 
streams  must  have  special  reference  to  their  transportation,  more 
especially  the  former.  The  new  locks  now  in  course  of  construction  on 
other  streams  where  coal  is  to  be  the  principal  item  of  commerce  in  the 
ftiture  have  been  designed  with  a  view  to  admitting  two  barges  at  a 
lockage.  The  lock  already  constructed  on  the  Big  Bandy  at  Louisa  was 
so  designed,  and  in  my  opinion  any  other  locks  for  this  stream  or  its 
tributaries  should  be  of  the  same  character. 

In  estimating  the  number  of  locks  the  average  lift  is  taken  at  from 
12  to  14  feet,  and  the  depth  on  miter  sills  at  6  feet.  This  would  neces- 
sitate the  construction  of  two  locks  for  the  Big  Sandy  in  addition  to 
the  one  already  built.  The  fall  between  Pikeville  and  Louisa  is  133.75 
feet,  and  nine  locks  in  addition  to  the  one  at  Louisa  would  be  required 
to  overcome  this  difference  of  level. 

The  fall  between  the  mouth  of  Pond  and  Louisa  is  105.5  feet,  and 
seven  locks  would  be  required  above  the  one  at  Louisa.  In  idl,  nine- 
teen locks  and  dams  would  be  required  to  carry  slackwater  navigation 
from  low  water  in  the  Ohio  to  Pikeville  on  the  Louisa  Fork  and  to  the 
mouth  of  Pond  on  the  Tug  Fork,  or  eighteen  in  addition  to  the  one  at 
Louisa. 

The  estimate  for  a  lock  with  a  width  of  chamber  of  52  feet,  length 
190  feet  between  hollow  quoins,  and  255  feet  over  all,  is  as  follows  where 
the  foundation  is  rock : 

fiTONB. 

Cot  stone,  dressed  face,  1,352  cubic  yards,  at  |9 $19,168.00 

Cnt  stone,  qnarry  face,  944  cabio  yards,  at  |7.50 7,080.00 

Squared  stone,  2,000  cubic  yards,  at  $6 12,000.00 

Backing  stone,  4,000  cubic  yards,  at  $5 20,000.00 

Special  and  coping,  843  cubic  yards,  at  $16 13,486.00 

Total,  9,139  cubic  yards  stone] 64,736  00 

Laying  9,139  cubic  yards  stone,  at  $4 36,5f»6.00 

Gates  and  valves 5,500.00 

Coffer-dam 4,000.00 

Lock  above  foundation 110,792.00 

Rock  excavation,  3,500  cubic  yards,  at  |2 7,000. 00 

117, 792. 00 
Contingencies  and  engineering 11,779.20 

Totel  cost  of  lock 129,571.20 

In  case  of  gravel  foundation,  the  cost  would  be  as  follows : 

980  piles.  15  feet  long,  14.50  in  place $4,410.00 

Caps  and  stringers,  6«,600  feet.  B.  M.,at|20 1,372.00 

Flooring,  78,700  feet,  B.  M.,at$30 2,361.00 

Tr«ansvorse  timbers,  9,670  feet,  B.  M.,at  $30 • 290.10 

Bolts  and  spikes, 31,200  pounds,  at  6  cents 1,872.00 

Labor,  capping  piles  and  layingiioor 1,000.00 

Concrete,  2,600  cubic  yards,  at  $5 13,000.00 

Riprap  stone,  900  cubic  yards,  at  $1.25 1,125.00 
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Exoftvating,  6,000  cabio  yards,  at  40  cents $2,400.00 

Sheet-piling,  702  feet,  at  14.20 2,948.40 

30,778.50 
ContlDgencies  and  engineering 3,077.85 

Total  for  foundation 33,856.36 

Cost  of  foundation  on  gravel 33,856. 35 

Cost  of  look  above  foundation 121,871.20 

Cost  of  look,  gravel  fonndation 155,727.55 


COST  OF  DAM. 

42,188  cubic  feet  timber  under  water,  at  23  cents |9,701.86 

17,()65  cubic  feet  timber  above  water,  at  23  cents 4,062.95 

182,216  feet  B.M., sheeting, at  $25 4,555.40 

46,600  pounds  spikes,  at  5  cents 2,330.00 

2,495  pounds ancfaoring-rods, at  lOcents 249.50 

5,306  cubic  yards  gravel  backing,  at  65  cents 3,448.90 

11,325  cubic  yards  riprap  stone,  at  |l 11,325. 00 

35, 673. 61 
Contingencies  and  engineering 3,567.36 

Cost  of  timber  dam 39,240.97 

ABUTMENT. 

750  cubic  yards  masonry,  at  $8 |6,000.00 

60  cubic  yards  coping,  at$14 700,00 

Coffer-dam 800.00 

Grillage  foundation 500.00 

Cost  of  abutment 8,000.00 

Cost  of  dam 39,240.97 

Cost  of  dam  and  abutment 47,240.97 

It  is  believed  that  with  due  care  in  locating  bat  six  of  the  eighteen 
locks  required  need  be  bailt  on  gravel,  so  that  the  estimate  of  the  total 
cost  wonld  be  as  follows : 

Twelve  locks,  rock  foundation,  $129,571.20 $1,554,854.40 

Six  locks,  gravel  fonndation,  $155,727.55 934,365.30 

Eighteen  dams  with  stone  abutments,  $47,240.97 850, 337. 46 

Nineten  lock-keepers'  dwellings,  double,  $3,000 57,000.00 

Total 3,396,557.10 

It  may  be  stated  that  two  locks  on  the  Louisa  Fork,  above  the  one 
near  its  month,  wonld  carry  slackwater  navigation  well  into  the  coal- 
fields on  that  fork  above  Peach  Orchard,  and  three  locks  would  carry 
slackwater  to  Prestonburg,  while  to  reach  Warfleld  on  the  Tug  Pork 
four  locks  would  be  required. 

In  order,  therefore,  to  reach  Prestonburg,  on  the  Louisa  Fork,  from 
the  Ohio,  five  locks  and  dams  would  be  required  at  a  cost  of  $942,654.75. 
To  reach  Warfleld,  on  Tug  Fork,  from  the  Big  Bandy,  four  additional 
locks  and  dams  would  be  required  at  a  cost  of  $754,123.80;  total, 
$1,696,778.55.  The  opening  of  navigation  as  indicated  above  would 
serve  to  develop  extensive  coalfields ;  and  should  the  demands  of  com- 
merce warrant  it  additional  locks  may  be  added  to  the  system. 

In  consequence  of  the  uncertainty  with  regard  to  the  filling  up  of  the 
pools,  should  fixed  dams  be  used,  I  would  recommend  that  before  act- 
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nal  ooDStraction  of  additional  locks  and  dams  is  oommeaced  the  dam 
at  Louisa  be  completed  and  the  effect  of  it  carefolly  obserred.  This 
proceeding  will  be  experimental  in  character,  bat  it  will  be  cheaper  to 
experiment  with  one  dam  than  with  severaL  Shoold  it  be  found  that 
the  pools  will  fill  up  then  some  other  kind  of  dam  wiU  haTe  to  be  made 
use  of. 

The  snags,  overhanging  trees,  rocky  bars,  shoals,  and  bowlders 
found  in  the  forks  above  Lonisa  serioaslj  interfere  at  low  wat^  with 
push-boat  navigation,  little  as  it  requires,  and  a  small  annual  appro- 
priation to  clear  these  streams  would  be  of  great  benefit  to  the  inhab- 
itants, who  are  compelled  to  depend  upon  the  water-ways  for  marketing 
their  produce  and  obtaining  supplies,  on  account  of  the  wretched  cluyr- 
acter  of  the  few  roads  to  be  found  in  this  mountainous  region. 

COUJUUtCIAL  STATISTICS. 

Trade  of  Big  Sandy  Biver,  West  Virginia  and  Kemtueky,  /or  fi$eal  year  1S87-^. 


BeuM .....penods. 

Beenwaz do... 

Cattle iMftd. 

CoaU  oannel tan». 

Eggs CMM. 

Feathws ponnds. 

Fan iMMCt- 

Ginseng pounds. 

Hides bales. 

H<^^ number. 

Horses do... 

Leather ponnds. 

Lamber— 

Poplar feet,B.H. 

Walnat do... 

Poaltry docen. 

Hoots,  assorted poonds. 

Sheep nnmber. 

Sorxbam ponnds. 

Spokes nnmber. 

Staves do... 

Tan  bark cords. 

Ties,  railroad nnmber. 

Timber,  logs — 

Ash cnbiofeet. 

Mixed do... 

Oak , do... 

Poplar do... 

Walnut do... 

Walnut  knots number. 

Wheat bags. 

Wool •. pounds. 

MlsGellaneons 


Total  exjMrts 

Add  imports,  miscellaneous  merchandise tons. 

Passengers  per  boats 


Grand  total. 


Qiunttty. 


n,45i 

473 

4k  2» 

^908 

6^003 

217 

7.5M 

1,4S6 

1,006 

45 

62.520 

875,000 

26,000 

3,836 

85,400 

783 

2,679 

861,000 

875,000 

1,761 

850,000 


200,000 

385,006 

1.076^000 

4,185 

21,160 

6,622 

30,103 


14^815 


$3;  863. 68 

1.806l60 
13,216u66 
12,676.60 
26,686.66 
25,520.88 

1.801.10 
13.283.50 

3,296l60 
12.81&60 

8,606.66 
17,666.60 

9,375.00 
1,040.00 

11.505.00 

10,080.00 
1,957.50 

42,864.00 
3.132.00 
9,375.00 

24,514.00 
146,000.00 

3,150.00 

20,000.00 

48,125.00 

161,250.00 

64,867.60 

8. 400. 00 
13,244.00 

7,625.75 

3,815.73 


71^310.78 

l,43l,50a00 

16,302.00 


2, 156,  ae.  78 


Very  respectfully,  your  obedient  serrant, 

D.  M.  LooKWOOD, 
Major  of  Engineers. 

The  Ghief  of  Engineers,  U.  S.  A. 


APPENDIX  H  H. 


IMPROVEMENT  OF  HARBORS  ON  LAKE  SUPERIOR. 


REPORT  OF  MAJOn  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE^,  1889,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Grand  Maraia,  Minnesota. 

2.  Harbor  at  Agate  Bay,  Minnesota. 

3.  Harbor  at  Dnlnth,  Minnesota. 

4.  Harbor  at  Superior  Bay  and  St.  Louis 

Bay,  Wiscousin. 
6.  Harbor  at  Ashland,  Wisconsin. 


6.  Harbor  at  Ontonagon,  Michigan. 

7.  Eagle  Harbor,  Michigan. 

8.  Harbor  at  Marquette,  Miohigao. 

9.  Harbor  of    refuge  at  Grand  Marais, 

Michigan. 


EXAMINATION. 

10.  Black  River,  Lake  Superior,  Michig:An,  to  deepen  channel  to  depth  of  16  feet, 

and  constructing  a  breakwater. 

HARBOR  LINES. 


11.  Harbor  lines  in  Portage  Lake,  Michi- 
gan. 


12.  Establishment  of  harbor  lines  at  Mar- 
quette, Michigan. 


United  States  Engineer  Office, 

Duluth,  Minn.^  July  7,  1S89. 

General:  I  have  the  houor  to  transmit  herewith  annual  reports 
apon  works  of  river  and  harbor  improvement  at  present  in  my  charge, 
for  the  fiscal  year  ending  Jane  30, 1889. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Major y  Oarpa  of  Engineers. 


The  Chief  of  Engineers,  TJ.  S.  A. 
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HHz. 
IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAI8,  MINNESOTA 

As  the  namber  of  vessels  passing  this  harbor  each  jear  increases  the 
importaDce  of  havlug  a  good  harbor  of  refage  at  this  place  increases 
correspondingly.  Several  railroad  snrveys  have  been  made  for  a  road 
from  this  harbor  to  the  valaable  mineral  deposits  which  lie  directly 
north  of  it,  and  I  believe  that  the  prosi)ects  for  the  construction  of  snch 
a  road  are  considered  very  favorable. 

The  enlargement  of  the  harbor  by  dredging  and  extension  of  the 
breakwater  will  probably  soon  become  more  argent  than  at  present. 

The  safe  anchorage  area  is  about  12  acres  in  extent  and  has  a  depth 
throughout  of  16  feet. 

The  complete  improvement  as  recommended  in  my  annual  report 
for  1888  will  cost  1 165,475  in  addition  to  the  amount  already  expended. 
Of  this  amount  $15,000  has  since  been  appropriated  and  is  now  being 
expended  in  enlarging  the  dredged  anchorage  area. 

If  the  amounts  received  for  this  work  from  year  to  year  are  small  it 
is  doubtful  if  the  work  can  be  completed  for  the  estimate.  In  fact,  I 
think  the  estimate  would  have  to  be  increased  to  cover  the  extra  ex- 
pense of  movement  of  plant  and  deterioration  of  work  fully  as  much  as 
the  amount  received  since  the  estimate  was  prepared,  and  so  at  present 
there  does  not  appear  to  be  any  necessity  for  altering  the  previously- 
stated  amount  required  to  complete  the  improvement 

The  contractors  commenced  dredging  at  this  place  on  June  17, 1889. 
The  quantity  of  material  excavated  to  the  end  of  the  fiscal  year  was 
14,572.4  cubic  yards. 

The  pier  is  in  fairly  good  condition,  and  will  probably  stand  without 
any  extensive  repairs  for  another  season. 

This  work  is  in  the  collection  district  of  Dnlnth,  Minn.  Dalnth,  Minn.,  is  the  neftr^ 
est  port  of  entry.  The  nearest  light-house  is  situated  on  the  breakwater  at  Grand 
Marais. 

ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  GRAND  MARAIS,  MUCNK- 

SOTA. 

By  act  of  Congress- 
Approved  March  1,  1879 $10,000.00 

Approved  June  14,  1880 ^ 10,000.00 

Approved  March  3,  1881 20,000,00 

Passed  Augusta,  1882 20,000.00 

Approved  July  5,  1884 10,000.00 

Approved  Augusts,  1886 10,000.00 

Passed  August  11,  1888 15,000.00 

Total 95,000.00 

KXPENDITURBS. 

Amount  expended  under  approved  project  to  June  30, 1889 $81,461.75 

Amount  covered  by  existing  contracts 11,502.62 

Balance  available  July  1, 1889 2,085.63 


95,000.00 

BSTIMATR8. 

Original  (estimate<l)  amount  required  to  complete  the  improvement.. ..  $139,669.00 
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Money  statement, 

July  1, 1688,  MiMrant  available $2,422.23 

Amount  appropriated  by  act  of  Aogust  11, 1888 15,000,00 

17, 45».  23 
July  1, 1880,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $276.20 

Jnly  1, 1889,  outstanding  liabilities 3,607.78 

Julv  1. 1889,  amount  covered  by  existing  contracts 11, 502. 62 

^    '        '                               ^             o                                      15,386.60 

July  1, 1689,  balanee  avi^lable 2, 0:^.  63 

(Amount  (estimated)  required  for  completion  of  exist! Dg  project 44, 700. 00 

Amounttnatcanbeprofitablyexpendedinfi8oalyearendingJune30,  1891  44,7u0.00 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1836  and  1867. 


Ahttract  dfpraposaU  received  for  dredging  in  Karhor  at  Grand  Marais,  Minn,^  and  opened 
Oetober  29, 1888,  at  Dulnth,  Minn.,  hg  Maj,  James  B,  ^iim.  Corps  of  Engineers, 


ISfo. 


1 

a 

8 

4 


Kane  and  addzeM  of  bidden. 


Greea'a  Dredginfr  Gompany,  ChieagOb  m 

KnappdK  GlUHi,Bacine,  wis 

Chariea  Sc  Barker,  Dalnth.  Minn 

Wiiliama,  Upham  A.  Co.,  Iiulatb,  Minn. . . 


Prioeebid 

for  dredging 

per  cabio 

yard. 


Omte. 


27* 
29 
26 
24 


Contract  awarded  to  Williams,  Upham  St  Co.,  with  the  approval  of  the  Chief  of  Engi- 
neers ;  contract  dated  November  14, 1888 ;  work  to  be  completed  by  September  1, 1\S9, 


OOMMRBGIAI.  STATISTICS  FOR  1888. 


XTomber  of  veasela— 

Arrived 

Cleared 


100 
190 


Freisbl— 
Reoeived. 
Shipped.. 


$43,64S.23 
2;  220. 43 


Fi'eighi  reeeived  a/nd  shipped  for  eight  years. 


1881 
J862 
1888, 
1884 


Pounds. 


882,000 
600,000 
898.518 
265.299 


Yalne. 


$30,298.00 
26, 091. 70 
27,575.04 
80, 198. 76 


1885 
1886 
1887 
1888 


Year. 


Ponnda. 


683,886 

784,750 


Value. 


$41,484.86 
48.519.00 
29.059.91 

44,871.66 


Arrivals  and  olearanoes  of  vessels  for  eight  years. 


1881 
1888 


1884, 


Arriyala. 


108 
184 
181 
168 


Cleaianoee. 


108 
134 
131 
158 


1885 
1886 
1887 
1888, 


Arrirals. 


188 
810 
164 
190 


Clearancee. 


190 
210 
164 
190 
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BeoeipU  and  thiptmemia. 


1885. 

188eL 

1891. 

1898L 

Ora  BhinDod  ................................................. . 

Tont. 
2SS.484 
10.805 

Totu. 
804,396 
2l,9&4 

Ton$. 
394. 2S2 
6^630 

Toma. 

*4S&.3n 

K ixTrfiHainMniii  fnilirht  raoftiyed  Hid  riiiDWMl  .........tt--..-^ 

30.553 

Total 

236,379 

326^350 

490.873 

485^877 

*GroMtoaa. 

B9limated  tdlue  of  freight  received  and  Mpped,  exehtsive  of  ore. 


1885. 
1886. 


♦197.800  II  1887 196.000 

773,000  11  1888 213,000 


HH3. 

IMPROVEMENT  OP  HARBOR  AT  DULUTH,  MINNESOTA.  * 

The  funds  for  the  continnaDce  of  improvements  at  the  harbor  of  Da- 
hith  did  not  become  available  in  time  to  permit  anything  being  done 
daring  the  summer  of  1888  beyond  the  re-adjnstment  of  plans,  making 
such  examinations  of  existing  channels  and  sites  of  projected  channels 
as  the  new  conditions  required,  preparatory  to  the  awarding  of  contracts 
for  the  work  to  be  done  in  the  spring  of  1889. 

All  projected  work  was  commenced  early  this  spring  and  has  pro- 
gressed satisfactorily. 

THE  DULUTH  CANAL  OR  ENTRY. 

The  communication  between  Lake  Superior  and  Superior  Bay  atDa- 
luth  was  created  by  the  city  of  Dnluth  in  the  face  of  many  obstructions, 
the  least  of  which  were  of  a  natural  character.  Its  care  and  preserva- 
tion were  assumed  by  the  United  States  at  the  request  of  the  citizens 
shortly  after  tlie  work  had  received  considerable  damage  from  a  storm 
which  wrecked  the  Government  breakwater  under  construction  to  the 
east  of  Minnesota  Point.  The  ownership  of  the  canal  did  not,  however, 
pass  to  the  United  States  until  the  attention  of  the  citizens  of  Duluth 
was  directed  to  the  advisability  of  this  property  belonging  to  the  nation. 
The  deed  to  the  lots  covered  by  the  canal  was  formally  accepted  by  the 
United  States  by  act  of  Congress  of  August  11, 1888,  and  a  survey  of 
the  property  provided  for,  with  a  view  to  its  improvement.  This  survey 
is  not  yet  completed,  and  no  project  for  improvement  can  consequently 
be  submitted  at  present. 

At  the  time  the  canal  was  dug  the  greatest  depth  required  by  the 
commerce  of  Lake  Superior  was  but  12  feet,  and  when  14  feet  was  adopted 
for  the  depth  of  the  canal  it  was  thought  that  this  would  probably 
be  as  much  as  would  ever  be  required.  To-day  full  16  feet  depth  is  re- 
quired. A  minimum  depth  of  17  feet  is  maintained  in  the  canal  now, 
and  the  necessity  for  a  deepening  to  21  or  22  feet  within  three  or  four 
years  is  assured. 

The  piers  lining  the  canal,  which  were  intended  for  bat  14  feet  depth 
of  water,  have  b^n  made  to  do  duty  for  4^7  feet;^  bvit  that  they  will  aQ-> 
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Bwer  for  22  feet  is  not  a  reasonable  assamption.  They  are  not  in  the 
best  of  order,  and  will  soon  require  extensive  repairs  if  retained.  It 
would  be  far  preferable  to  remove  them  entirely  and  replace  with  struct- 
ures of  more  modern  design. 

The  south  pier  will  require  an  extension  of  about  500  feet  to  reach  the 
required  depth  of  22  feet,  and  I  think  that  the  entire  renewal  of  the  piei*s 
"will  cost  in  the  neighborhood  of  $500,000,  if  built  in  a  substantial  mau- 
iuer. 

In  the  absence  of  the  detailed  plan,  etc.,  which  are  not  just  at  present 
^available,  it  must  be  understood  that  this  is  but  a  rough  estimate. 

To  preserve  the  piers  in  serviceable  condition  a  reserve  fund  is  re- 
quired of  not  less  than  $10,000,  since  the  superstructures  are  in  a  rather 
decrepit  state  and  liable  to  serious  injury  by  a  severe  storm« 

THE  HARBOR  BASIN. 

No  work  upon  the  harbor  basin  has  been  done  during  the  past  year. 
Including  the  area  dredged  by  private  parties,  it  now  contains  about 
126  acres.  It  will  ultimately  require  to  be  deepened  to  20  feet  and 
greatly  ^enlarged.  Fifty  thousand  dollars  could  be  very  profitably 
expended  in  enlarging  this  area  daring  the  next  year.  It  is  important 
that  this  basin  be  connected  by  suitable  channels  with  the  other  chan- 
nels of  Superior  and  St.  Louis  bays,  which  are  being  improved  by  the 
United  States. 

RICE^S  POINT  CHANNEL. 

The  old  channel  dredged  along  the  east  shore  of  Bice's  Point  is  inad- 
equate for  the  commerce  which  would  take  advantage  of  a  channel  in 
this  vicinity  if  it  had  sufficient  width  and  depth.  Tlie  advance  of  the 
•dock  }ine  on  the  east  side  or  Bice's  Point  renders  the  construction  of  a 
tiew  channel  necessary,  but  the  old  channel  is  not  to  be  obstructed  until 
the  new  one  is  completed.  Nothing  can  be  doiie  therefore  to  improve 
It,  and  as  it  is  gradually  deteriorating  the  necessity  for  the  speedy  com- 
pletion of  the  new  channel  is  becoming  more  and  more  pressing. 

The  new  channel  can  not  be  rendered  navigable  with  the  funds  at 
present  available,  and,  although  the  work  is  being  pushed  with  a  view 
to  making  a  through  cut  as  soon  as  possible,  it  is  hardly  to  be  expected 
that  this  can  be  effected  this  season. 

Several  private  interests  are  seriously  delayed  pending  the  opening 
of  this  new  channel,  and  vessel-owners  are  very  anxious  to  have  a  suit- 
,  able  connection  between  the  anchorage  of  Dulnth  and  Superior  so  that 
their  vessels  would  not  have  to  go  outside  in  order  to  go  from  one 
harbor  to  the  other.  The  estimated  cost  of  this  channel,  iis  given  in 
my  annual  report  for  1887,  is  $119,552.  Of  this  sum  $28,000  has  been 
allotted  from  the  appropriation  for  improving  Dulnth  Harbor  under  the 
river  and  harbor  act  of  August  11, 1888.  The  whole  of  the  remaining. 
($91,552)  can  be  most  judiciously  expended  during  the  ensuing  year, 
and,  as  a  proof  of  the  modesty  of  this  recommendation,  I  respectfully 
invite  attention  to  the  communication  fro|p  the  Dulnth  Chamber  of 
Oommerce  and  the  secretary  thereof,  hereto  appended,  in  which  it  is 
advocated  that  this  channel  be  not  only  speedily  completed,  but  should 
have  a  width  of  at  least  400  feet,  just  double  the  width  of  the  channel 

projected. 

In  view  of  the  fact  that  the  vessels  recently  built  for  the  lake  service 
ftr^  over  300  feet  long,  a  200-foot  channel  along  the  ends  of  the  docks  la 
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not  wide  enoagh  to  i>ennit  such  a  vessel  to  either  enter  or  leave  the  slips. 
Tbo  suggestion  that  this  channel  should  have  a  width  of  not  less  than 
400  feet  is  after  all  a  very  reasonable  one.  This  channel  will  become  a 
well-crowded  thoroughfare  for  vessels  calling  at  this  port,  and  in  view 
of  the  rapidly  increasing  commerce  of  this  region  1  am  disposed  to 
believe  that  the  width  of  the  projected  channel,  as  shown  on  the 
map  accompanying  my  annual  report  for  1887,  shonld  be  increased  to 
400  feet  and  the  estimate  increased  to  $219,552,  leaving  tl91,552  to  be 
provided,  of  which  sum  $91,552  can  be  judiciously  expended  next  year, 
as  before  stated. 

NORTH  SHOBE  CHANNEL,  ST.  LOUIS  BAT. 

Of  the  $80,000  appropriated  by  the  last  river  and  harbor  bill  for  the 
improvement  of  Duluth  Harbor,  $40,000  was  provided  for  the  com- 
mencement of  work  ni>on  a  channel  along  the  north  shores  of  St.  Louis 
Bay  to  connect  tbe  deep  water  at  Connor's  Point  with  the  deep  water 
of  the  St.  Louis  liiver  at  Grassy  Point.  This  sum  is  hardly  sufficient 
to  make  a  single  cut  about  40  feet  wide  and  16  feet  deep,  and  unless 
widened  to  the  proposed  width  will  be  of  but  little  practical  use.  This 
chaunel  should  be  really  made  400  feet  wide,  for  the  reasons  given  in 
the  letters  from  the  Dulnth  Chamber  of  Commerce  before  alluded  to, 
but  it  is  likely'  that  the  200-foot  chaunel  will  be  sufficient  to  meet  the 
demands  of  commerce  for  four  or  five  years. 

The  manufacturing  industries  of  Duluth  are  locating  at  West  Duluth, 
and  this  channel  on  tbe  north  shore  of  St.  Louis  Bay  is  essential  to 
their  welfare.  If  the  manufacturing  concerns,  briefly  alluded  to  in  the 
letter  of  Mr.  O.  U.  Simonds,  hereto  annexed,  are  able  to  make  the  com- 
mencement they  have  with  the  indifferent  navigation  through  St.  Louis 
Bay  which  at  present  exists,  the  possibility  of  the  future  of  a  suitable 
chaunel  giving  access  to  Lake  Superior  if  supplied  can  hardly  be  ex- 
aggerated. 

The  cost  of  a  200foQt  channel  was  estimated  at  $163,000.  Of  this 
there  remains  to  be  supplied  $123,(K)0.  If  this  entire  amonnt  could  be 
made  available  for  work  next  year  it  would  result  in  giving  a  much 
better  and  more  useful  channel  than  could  be  obtained  with  the  same 
funds  if  the  work  is  distributed  over  several  years. 

ST.  LOUIS  BIYEB. 

The  rapid  growth  of  Duluth  has  produced  a  market  for  large  quanti- 
ties of  the  fine  building  stone  quarried  at  Fond  du  Lac.  In  consequence  of 
this  the  navigation  of  the  St.  Louis  Eiver  has  reached  some  importance, 
and  it  is  likely  that  a  navigable  depth  of  10  feet  \fill  soon  be  necessary 
to  accommodate  it.  The  removal  of  the  obstruction  referred  to  in  the 
letter  of  Mr.  Davis,  secretary  of  the  Duluth  Brownstone  Company, 
hereto  appended,  would  cost  with  contingencies  $2,444.42.  This  amount 
could  be  profitably  expended  during  the  coming  year. 

STEAM-LAUNCH. 

^  The  steam-launch  provided  for  in  the  last  river  and  harbor  bill  has 
been  purchased  and  has  very  much  facilitated  the  inspection  and  exami- 
nation of  the  works  in  progress. 

CONCLUSION. 

All  the  dredged  areas  of  Duluth  Harbor  and  those  projected  will 
eventually  have  to  be  deepened  to  30  or  22  feet,  and  all  original  esti- 
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mates  will  have  to  be  correspondiagly  increased.  This  sabject  I  have 
not  deemed  expedient  to  discuss  in  detail  at  present,  since  it  will  prob- 
ably be  some  time  before  the  greater  depth  will  be  required.  I  have 
not,  furthermore,  made  any  attempt  to  discuss  the  advisability  of  con- 
tinuing the  improvements  at  this  harbor,  since  I  believe  the  letters  ac- 
companying this  report,  and  which  have  b^n  previously  alluded  to, 
contain  suihcient  facts  upon  which  to  found  an  intelligent  opinion. 

Work  during  the  liscal  year  just  closed  was  as  follows :  The  channel 
east  of  Rice's  Point  has  been  dredged  about  45  feet  wide  and  17  feet 
deep  for  a  distance  of  2,G40  feet,  and  the  channel  on  the  north  shore  of 
St.  Louis  Bay  has  been  dredged  about  50  feet  wide  and  16  feet  deep  for 
a  distance  of  about  7,300  feet.  The  quantity  of  material  removed  from 
former  channel  was  58,685.5  cubic  yards,  and  from  the  latter  114,174.3 
cubic  yards. 

CONDITION  OF  WORK. 

The  canal  piers  are  in  fairly  good  condition,  but  liable  to  serious  dam- 
age from  severe  storms.  The  entire  work  will  eventually  require  to  be 
replaced  with  more  durable  material.  The  ruling  depths  in  the  por- 
tions of  the  harbor  dredged  by  the  United  States  are — 

Feet 

In  caoal 17 

In  the  inner  basin  or  harbor IG 

In  Blast  Fumaoe  Channel  to  a  point  opposite  Elevator  E 16 

From  point  opposite  Elevator  E  through  dredged  channel  along  east  side  of 

Rice's  Point  to  the  St.  Louis  River i : 12 

In  channel  on  north  shore  of  St.  Louis  Bay  for  a  distance  of  7,!^  feet IG 

In  now  channel  east  of  Rice's  Point  for  a  distance  of  2,G40  feet 17 

RECOMMENDATIONS  VOR  NEXT  YEAR. 

Reserve  fond  for  canal  piers $10,000.00 

For  enlarging  the  harbor  basin 50,000.00 

For  Rice's  Point  Channel 91,552. 00 

For  north  shore  channel,  St.  Louis  Bay.... 12^3,000.00 

For  the  St.  Lonis  River 2,444.42 

Total 276,996.42 

This  work  is  in  the  collection  district  of  Dulnth,  Minn.  Duluth,  Minn.,  is  the 
nearest  port  of  entry.  The  nearest  light-house  is  situated  on  the  outer  eud  of  the 
south  pier  of  Duluth  Canal,  Minnesota.  A  range-light  is  being  built  on  the  inner 
end  of  the  south  pier  of  the  Duluth  Canal. 

ABSTRACT  OV  APPROPRIATIONS  FOR    IMPROYING   HARBOR  AT  DULUTH,   MINNESOTA. 

By  act  of  Congress  approved — 

March  3,  1871 $60,000.00 

June  10,  lb72 50,000.00 

Allotted  from  act  approved  March  3,  1873 36,049.20 

By  act  of  Congress  approved — 

June  23, 1874 10,000.00 

March  3,  1875 35,000.00 

August  14,  1876 15,000.00 

June  18,  1878 30,000.00 

March  3,  1879 25,000.00 

Jnn«  14,1880 2.5,000.00 

March  3, 1881 40.000.00 

By  actof  Congress  passed  August  2,  1882.-.. 1 45,000.00 

By  act  of  Congress  approved — 

July  5,  1884 45,000.00 

Augusts,  1886 56,250.00 

By  actof  Congress  passed  August  11,  1888 80,000.00 

Total 552,299.20 
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The  following  statement  shows  the  manner  in  which  the  {q>pTopria- 
tions  have  been  expanded.  The  amount  expended  ander  the  different 
classes  of  work  includes  the  cost  of  soondings,  superintendents,  buoying, 
and  contingencies,  exdusive  of  amount  covered  by  existing  contract : 


GlMsofwotlu 


Breakwater 

Canal  pien,  ete 

Dredgmff 

Beeerred  by  Chief  of  Sngineen. 
Steam  lannoh 


Total •. 


To  Jnoe  M, 
1888L 


$110,000.00 

77.216.20 

311,116.43 

827.90 

1.0011.03 


500.46&61 


Ptiorto 
pieaent  proj- 
ect. 


$110,000.00 

46v00&33 

114,963.48 


S70,e6L81 


Under  prca- 

ent  project 

to  June  30, 

1889.* 


$31.5l&93 

196, 188.  M 

227.90 

1.900.08 

228,816.89 


*  Adopted  in  188L 

* 

Amoimt  reqaired  annaally  for  preeervlDg  and  maintaining 


$10,000 


Money  statement, 

July  1, 1888,  amount  available $3,790.14 

Amount  appropriated  by  act  of  August  11,  1888 80,000.00 


July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ontsUnding  July  1, 1888 $15,446.47 

July  1,  1889,  outstanding  liabilities 16.522.08 

July  1,  1889,  amount  covered  by  existing  contracts 34, 500. 17 


83, 799. 14 


66, 46a  72 


Julyl,  1889,  balance  available 17,330.42 


i Amount  (estimated)  required  for  completion  of  existing  project 324, 526. 00 
Amount  that  can  bt'  profitably  expended  in  fiscal  year  ending  June  30, 1891  276, 996. 42 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  propasaU  received  far  dredging  in  the  harbor  of  Duluth,  Minn,,  and  opened 
November  13, 1888,  at  Dulutk,  Minn.,  by  Maj,  Jame^  B,  Quinn,  Corps  of  Engineers, 


No. 


1 
2 
8 

4 


Name  and  addreaa  of  bidder. 


Green's  Dredginfr  Company.  Chicago,  111. 

Knapp  &  GiUen,  Sacine,  wis 

Charles  S.  Barker.  Dulath.  Minn 

Williama.  Uphom  &  Co.,  Dolath,  Minn . . . 


Dredgins 
in    Superior 

Bayeastof 
Kice's  Point. 

per  on.  yd. 


Oentt. 


20 
17 
16 
16 


Dredging 
in  St  Loaia 

Bay  west  of 
Kice's  Point. 

per  en.  yd. 


Cents, 


20 
16 


Contract  awarded  to  Williams,  Upham  &  Co.,  with  the  approval  of  the  Chief  of 
Engineers,    Contract  dated  Pecember  15, 1888  ]  work  to  be  completed  by  August  15, 
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COHMBBCIAL  STATISTICS. 


Camparativeslatement  ofarrivaU  and  cUaranocB  ofvesieU  at  Duluthfor  twelve  yean. 


Year. 


1877 
1878 
3879 
1880 
1881 
1882 


Arriyala.  Clearaaoee. 


32» 

228 

406 

843 

602 

497 

624 

624 

666 

660 

833 

832 

TotaL 


667 
749 
999 

1,048 
1,326 
1,666 


Yean. 


1888. 

1884. 

1885. 

1886 

1887. 

1888. 


ArrlTalfl.  Clearances. 


796 

888 

808 

1,026 

1,237 

1,100 


779 
908 


996 
1,238 
1,100 


Total 


1,B75 
1,791 
1,797 
2,081 
2,476 
2,200 


Aterage  teesel  tannage. 


Year. 

Tods. 

Year. 

Teas. 

1686 

761 
778 

1887 « 

812 

1688 

1888 

887 

• 

, 

Value  of  exports  from  Duluth, 


1886. 
1887. 
1888. 


$2,419,847 
8,898,126 
1,990.670 


The  "in  transit  trade," 


Year. 


1886 : 

1886 

1887 

1888 


Value  of 
merohandiae. 


996.385 
94,640 
82,416 

246,094 


Dntiea. 


$46,971.11 
52,676.97 
62,206.49 

173»94a  16 


Canadian  fisk  received. 


Year. 


1887 
1888 


Pmmdi. 

793,609 
831,667 


Salt. 


Pounda. 
19,717 
23,806 
61.662 


Receipts  of  flour  and  ooah 


Year. 


1888 
1884 
1886 


Flonr 

for  ehlpment 

eastward. 


Barrelt. 
891,800 
814.300 

1,156^000 


Goal  for  aix 

f rears 
ath  and 
Superior). 


Tona. 
420.000 
372.000 
685,000 


Year. 


1886 
1887 
1888 


Flour 

for  fthipment 

eastward. 


BarreU. 
1,357.000 
1,322.715 
1.747.176 


Coal  for  siv 

years 

(Dnlnth  and 

Superior). 


Totu. 

736,000 
1.041,000 
1,486,000 
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The  product  of  the  mills  in  the  Dulath  district,  in  which  are  included  the  mills  of 
the  iron  cargo,  Douglas  County  mills,  and  the  mills  at  Thomson,  Cloquct,  and  Bamnm, 
was  as  follows  (fh>m  the  Dnluth  Board  of  Ttade  report) : 


Yosr. 

Lumber. 

Laths. 

ShiaslM. 

1888 : 

FeeU 
262,330,009 
209.850,000 

Kumber. 
36.190,000 
34,250,000 

Number. 
99,384,000 

1887 

74.300.000 

TPffl-^IMM* 

52,480.000 

1,940,000 

25.084,000 

The  storage  capacity  of  Dnluth  elevators  is  19,550,000  hnshels.    The  following 
tahle  gives  u^e  receipts  and  shipments  of  wheat  for  eighteen  years  at  Dnluth: 


Year. 


Year  ending  Deo.  31— 

1888 

1887 

1886 

1885 

1884 

Year  ending  Aug.  3t— 

1883 

1882 

18S1 

1880 


Receipts. 


7, 993, 388 
17,136,275 
22,  532. 574 
14, 8C9, 675 
13, 722. 030 

4,707,803 
3,  266, 242 
3, 332, 170 
1, 347,  679 


Shipments. 


Buahelt. 

13.482,829 
19, 518,  686 
17, 66i?,  251 
14,065,775 
11, 551, 582 

4. 586, 008 
3. 325, 408 
2, 865, 536 
1, 453, 674 


Year. 


Year  ending  Aug.  31 — 

1879 

1878 

1877 

1876 

1875 

1H74 

1873 

1872 

1871 


Receipts. 


BushfU. 

1, 524, 165 

1,803,090 

460.595 

1, 4.~)1, 100 

1.137,721 

2.407,476 

1,981,453 

931,611 

556,783 


SSiipmeats. 


BvMh^U. 

1,487.222 

1,783,359 

503,899 

1.376,392 

1,081,194 

2,424.178 

1, 5X3, 173 

961,046 

544,848 


Year, 


1885 
1886 


Opening  and  closing  of  narigation. 


Opening. 


Apr.  27 
May    7 


Closing. 


Nov.  29 
Deo.  14 


Year. 


1887. 
1888. 


Opening. 


May    4 
May  11 


Closing. 


Doc  28 
Dec  31 


NoT]B.~The  dates  of  opening  and  closing  of  navigation  by  ycAra,  1865-'84,  are  given  in  Annual 
Report  of  the  Chief  of  Engineers  for  1885. 


LETTER  FROM  COMMITTEE  OF  CHAMBER  OF  COBiMERCB. 


DuLUTH,  Minn.,  June  18,  1889. 

Dear  Sir  :  The  Chamber  of  Commerce  of  the  city  of  Dulnth  respectfully  present 
to  yon  that  the  actual  needs  of  commerce  require  more  rapid  work  upon  the  harbor 
of  Dnluth  and  its  approaches  than  has  been  done  up  to  the  present  time.  That  this 
may  be  inaugurated  requires  as  the  first  step  very  large  estimates  to  be  made  by  you, 
-with  a  view  to  accomplishing  a  large  amount  of  work  in  the  following  year.  We 
therefore  ur^e  upon  your  attention  the  following  points : 

(1)  The  ship-canal  through  Minnesota  Point,  the  entrance  to  our  harbor,  should 
receive  attention.  The  piers  require  rebuilding  in  such  substantial  manner  as  to  be 
permanent,  and  your  estimate  of  an  amount  as  large  as  yon  can  use  on  them  during 
the  year  would  be  fully  warranted. 

(2)  The  main  channel  down  the  bay,  east  side  of  Hice's  Point,  should  be  at  once 
dredged  out  400  feet  in  width  to  a  connection  with  the  natural  channel  between  Rice's 
and  Conner's  Points.  This  is  needed  now  to  accommodate  the  movement  of  vessels 
between  the  docks  on  this  side  and  those  at  West  Superior  and  the  north  shore  of 
St.  Louis  Bay  and  Grassy  Point. 

(3)  The  area  of  onr  main  anchorage  ground  between  Rice's  and  Minnesota  Points 
should  be  so  increased  by  dredging  as  to  afford  about  double  the  present  room  for  ves- 
sels to  use  as  a  harbor  of  refuge,  for  the  reason  that  in  ease  of  severe  weather  all 
YMiehi  bound  for  all  parts  of  the  bays  at  the  head  of  Lake  Saperlor  must  me  Hm 
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ship-canal  for  entrance,  and  ibis  harbor  of  refuge  for  temporary  anchorage,  before 
proceding  to  their  docks  of  discharge  and  reloading. 

(4)  The  channel  on  the  north  shore  of  St.  Loois  Bay,  from  Rice's  Point  to  deep 
water  at  Grassy  Point,  should  be  at  once  widened  to  400  feet.  Manufacturing  estab- 
lishments on  the  north  shore  of  St.  Louis  Bay  and  Grassy  Point  are  i)o\y  constrncted, 
which  will  require  large  shipping  facilities,  and  they  have  deep  water  in  froBtof 
their  works.  The  Government  is  only  asked  to  provide  additional  depth  in  the  con- 
necting channel  between  this  deep  water  and  the  natural  channel  near  Rice's  Point. 
If  your  estimates  can  be  made  to  include  these  items  they  will  be  very  much  laf'^er 
than  the  estimates  of  any  previous  year,  but  we  are  sure  that  the  situation  thoroughly 
warrants  such  action  on  your  part. 

It  is  not  proposed  or  expected  business  and  developments  that  furnish  the  cause 
for  this  immediate  improvement,  but  business  and  shipping  already  in  existence,  and 
suffering  greatly  for  want  of  this  work,  that  full  use  maybe  made  of  this  great  harbor 
and  its  connecting  wat-er-ways. 

The  work  is  national  in  its  charactiCr  and  in  the  benefits  which  will  result  there- 
from, and  directly  affects  many  great  States. 

C.  H.  Graves, 
Jas.  T.  Ualb, 
J.  D.  Ensign. 

Maj.  Jambs  B.  Quinn, 

Corps  of  Engineers,  U,8,  A. 


LBTTBR  FROM  SECRETARY  OF  CHAMBER  OF  COMMERCE. 


[Snpplomentary  atatistios  by  the  secretary  of  the  Daluth  Chamber  of  Commerce.] 

Chamhtr  of  Commerce,  Secretary's  Office, 

Sir:  I  have  been  directed  by  the  harbor  committee  of  the  chamber  of  commerce  to 
supplement  the  report  given  above  with  such  facts  as  will  tend  to  support  the  state- 
ments of  the  committee  as  to  the  needs  of  the  wator-ways  in  and  about  the  bays  of 
Duluth  and  St.  Louis. 

At  present  the  channel  from  Duluth  to  Superior  is  altogether  inadequate  to  accom- 
modato  the  vessels  of  the  larger  class  which  ply  between  these  two  points  and  the 
lower  lakes. 

They  are  now  subjected  to  the  necessity  of  making  a  long  circuit  of  7  or  8  miles, 
while  with  an  enlarged  and  deepened  channel  between  the  two  cities  the  distance 
could  be  covered  within  2  miles,  at  a  great  saving  of  time  and  expense.  Hence 
with  our  rapidly-increasing  and  enlarged  tonnage  it  seems  to  be  indispensable  that 
this  channel  should  at  once  be  enlarged  to  the  minimum  depth  required  by  our  ship- 
ping and  of  the  width  urged  by  the  committee.  This  will  be  the  work  of  two  or 
three  years  under  the  most  favorable  circumstances ;  therefore  it  is  to  be  hoped  that 
^ou  will  ask  for  the  largest  amount  which  you  may  be  able  prontably  to  expend  dur- 
ing the  ensuing  year. 

By  way  of  fortifying  thisclaimpermitme  to  give  you  a  few  comparative  statistics 
showing  the  rapid  growth  of  the  business  done  in  the  harbor: 

Beginning  with  the  growth  of  the  wheat  trade,  let  me  observe  that  the  aggregate 
receipts  and  shipments  for  1883  amounted  to  9,294,711  bushels;  I8e:<4,  25/274,512 
bushels;  1885,  28,934,450  bushels ;  1886,  40,307,665  bushels ;  1887,37,114,321  bushels. 

The  past  year  having  been  one  of  short  crops,  the  bulk  of  grain  handled  has  not 
been  so  great,  but  there  is  every  indication  that  the  yield  of  the  crop  year  of  1889-'90 
will  far  exceed  that  of  any  of  the  previous  years. 

The  git>wth  of  the  flour  trade,  as  shown  by  shipments,  has  been  as  follows : 


Barrels. 

1883 891,800 

1884 814,300 

1885 I,lf5,000 


Barrels. 

1886 1,357,000 

1887 1,322,715 

1888 1,747,176 


The  increase  in  the  elevator  capacity  will  appear  in  the  following  figures : 


Bashels. 

1883 3,160,000 

1884 9,410,000 

1885 9,910,000 


Bnshels. 

1886 11,150,0P0 

1887  19,450,000 

1888 20,950.000 


f  /■-  •- 
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The  increase  in  the  arrivalB  and  elearanees  and  in  the  tonnage  of  freig1ll*8ifiee 
18  as  follows : 


1B86 


YoHela. 


1.S08 
2.180 


ToiiB. 


1,172.283 
1«6M,«U 


1887 
1888 


2,«ni 


Tom. 


2.081,78» 
1«M3.781 


The  coal  tonnage  at  the  head  of  the  lake  for  the  years  named  is  as  follows: 


Tons. 

1883 420,000 

1884 372,000 

1885 695,000 


Tons. 

1886 736,000 

1887 1,041,000 

1888 1,435,000 


These  comparative  statistics  constitute  the  most  formidable  argnment  that  can  he 
urged  in  behidf  of  the  rapid  and  speedy  enlargement  both  of  the  harbor  area  and  of 
the  channels  connecting  the  two  points  on  the  opposite  sides  of  the  bay. 

The  next  point  to  be  considered  is  the  demand  for  a  greatly-enlarged  channel- way 
from  Rice's  to  Grassy  Point,  on  the  north  side  of  St.  Louis  Bay. 

The  facts  which  sapport  the  demand  of  the  committee  for  enlarged  appropriations 
may  be  summed  up  as  follows : 

The  suburb  known  as  West  Dnluth  less  than  two  years  ago  was  simply  a  wilder- 
ness, covered  with  trees  and  undergrowth,  with  scarcely  a  building  for  any  purpose* 
within  its  limits.  To-day  it  is  a  commnnitj'  of  not  less  that  2,<K)0  soais,  which 
number  must  be  at  least  doubled  within  the  uext  year.  This  rapid  growth  is  the  re^ 
suit  of  the  establishment  of  enormous  mannfactnring  industries  on  tht)  shore  of  the 
bay,  and  the  consequent  necessity  of  rapid  transit  by  water  from  the  lower  bay,  in 
order  that  the  raw  materials  and  mann&ctnred  products  of  these  industries  may  be 
handled  with  ease,  economy,  and  dispatch. 

The  following  are  some  of  the  establishments  now  in  progress  and  soon  to  be  put  in 
actual  operation : 

(1)  The  Dulnth  Iron  and  Steel  Works.  These  works  are  designed  for  the  reduc- 
tion of  the  rich  ores  of  the  Vermillion  region  to  pig-iron  and  the  manafacture  of 
steel,  with  all  the  train  of  industries  that  result  therefrom. 

This  establishment  will  employ  within  the  next  two  years  not  less  than  ftom  two 
to  three  hundred  men,  posnbly  more. 

(2)  The  Minnesota  Car  Works,  whose  plant  covers  seyeral  acres  of  gronnd,  and 
whose  output  is  expected  to  be  not  less  than  tifteen  finished  cars  per  day.  It  will 
employ  from  eight  hundred  to  one  thousand  men. 

Its  docks,  together  with  that  of  the  iron  and  steel  works,  are  already  partially  con- 
structed out  to  the  dock-line. 

(3)  The  Iron  Bay  Mannfactnring  Company,  for  the  production  of  heavy  machinery,, 
engines,  boilers,  hoisting  apparatus,  and  other  appliances  used  in  uiiuin'g. 

This  plant  is  also  located  on  the  bay  front,  and  needs  ample  facsiiitieH  for  handling 
its  raw  materials  and  pro<luct8,  by  water  as  well  as  by  rail.  It  will  employ  not  ]«)sa 
than  three  hundred  men. 

(4)  The  Glenn  Boiler  Works,  in  the  vicinity  of  Oneota.  These  works  will  produce 
boilers  of  the  largest  cI.'vhs,  and  «tH  prodnotions  have  already  an  eHtablished  repnta- 
tion  and  extenHive  market  along  the  lakes,  as  well  as  to  the  westward  on  the  railway 
lines  toward  the  Pacific. 

Other  manufacturing  oHtablishments,  projected  and  in  actual  operation,  of  greait^r 
or  less  importance,  demand  that  the  water-ways  connecting  with  the  harbor  and  rhe 
lake  should  bo  opene4l  wide  and  deep  for  the  convenient  handling  of  their  varied 
productions. 

Superadded  to  this,  the  deep-water  chanmd  above  Grassy  Point  and  extending  to 
Fond  dn  Lac,  with  sliort  reaches  of  shallow  water,  should  be  made  the  more  easily 
available  for  the  extension  of  our  manufacturing  syHtem  along  St.  Louis  River  and 
Bay  by  the  improvement  of  the  chanm^l  to  which  the  committee  invite  your  atten- 
tion. 

Ah  the  average  tonnage  of  vessels  doing  business  at  th«  head  of  the  lakes  is  increas- 
ing from  year  to  year,  the  necessity  of  these  improvements  becomes  mor«)  and  mor« 
manifest.  As  an  illustration  of  this  increase,  I  conclude  this  statement  by  quoting 
the  statistics  referring  to  this  subject. 


APPENDIX   it  It — ttEPORT   OP  MAJOR  QUINN.  2669 

VESSELS. 

The  ikverage  tonnage  of  vessels  trading  at  this  point  was  in— 

Tons. 

1885 761 

1886 778 

1887 812 

1888 887 

The  increase  of  this  average  tonnage  over  previous  years  is  as  follows: 

Tooa. 

1886 17 

1887 34 

1888 75 

That  this  increase  will  continue  to  be  rapid  for  years  to  come,  and  until  it  reacheet 
a  maximum  requiring  a  depth  of  not  less  than  from  17  to  20  feet,  is  apparent  to  all 
observers  of  the  growing  commerce  of  our  great  water-ways. 
With  great  respect,  I  am  yours,  very  truly, 

WiLUAM  F.  Phelps, 

Secretary, 
Major  Jambs  B.  Quinn, 

Corps  of  Eftgineers,  U,  S.  A, 


• 


letter  from  west  duluth  tjlnd  company. 

DuLUTH,  Minn.,  Jwike  8, 1889« 

Dear  8ir  :  As  I  understand  the  time  approaches  for  the  compilation  of  yonr  report 
to  the  War  Department,  I  beg  to  call  your  attention  to  the  remarkable  development, 
now  taking  place  at  West  Duluth  and  farther  up  the  St.  Louis  Biver,  as  bearing  on 
the  question  of  dredging  a  suitable  channel  in  the  Bay  of  Sc.  Louis  for  the  firee  pas- 
sage of  Lake  Superior  vessels. 

West  Duluth  is  situated  on  the  Minnesota  side  of  St.  Louis  Bay,  at  Grassy  Point, 
and  though  less  than  two  years  old,  has  within  its  limits  railroad-car  shops,  rolling- 
mills,  forge  works,  iron  and  steel  works,  machine-shops,  boiler-shops,  foundries,  and 
wood- working  establishments,  besides  many  smaller  industries.  Arrangements  have 
;alHO  been  partially  made  fbr  the  early  establishment  of  a  large  ship-yard,  stove  works, 
and  largo  wagon-shops. 

All  of  the  foregoing  rely  more  or  less  on  lake  vessels  to  supply  them  with  material 
and  fuel. 

In  addition  to  the  above,  there  are  strong  prospects  of  the  immediate  improvement 
'6f  the  extensive  water-power  in  the  St.  Louis  River,  which  will  introduce  large  indus- 
tries near  Fond  du  Lac. 

From  a  careful  collection  of  reports  made  to  me  by  the  managers  of  the  several  es- 
tablishments now  ^iu  operation  this  year,  I  estimate  the  quantity  of  material  and  fuel 
that  should  bo  delivered  at  West  Duluth  docks  in  Lake  Superior  bottoms  to  be  about 
'75,000  tons  per  annum. 

At  the  present  rate  of  growth  and  develo^iment  this  amount  will  be  increased  five- 
fold within  two  years. 

To  safely  and  economically  handle  this  freight  a  channel  should  be  cut  in  St.  Loniii 
Bay  of  full  depth  and  at  least  200  feet  wide,  extending  from  deep  water  at  Kice's  Point 
to  deep  water  at  Grassy  Point. 
lOurs,  truly, 

O.  H.  SiMONDS.* 

Mi^or  James  B.  Quinn, 

Corp9  of  Engineers,  U,  S.  A. 


letter  from  duluth  brown  stone  company. 

Duluth,  Minn.,  June  29,  1889. 
Dear  Sir;  The  undersized  company  is  the  owner  of  a  quarry  of  brown  sandstone 
'of  unlimited  quantity,  which  is  situated  at  the  footof  the  rapids  of  the  St.  Louis  River, 
in  the  State  of  Wisconsin,  being  lots  1  and  2,  section  7,  embracing  51  acres,  more 
-or  less.  The  output  of  the  quarry  each  year  for  the  past  three  years  has  been  from 
two  to  six  thousand  cords,  and  the  quantity  required  for  use  each  year  is  increasing, 
^e  have  been  put  to  a  large  expense  already,  and  have  expended  nearly  96|000  in 
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dredging  channel  and  removing  bars  to  reach  the  qnarry.  We  address  yon  in  the 
hope  of  getting  you,  in  yoar  next  report  to  the  Department,  to  recommend  snoh  an 
appropriation  as,  in  your  jadgment,  yon  think  snfBcient  to  give  ns  a  depth  of,  say, 9 
feet  of  water,  and  a  width  of  channel  of  50  feet.  The  distance  necessary  would  be 
abont  1,&00  feet,  in  which  there  is  now  a  depth  of  6  feet. 
Yours,  very  truly, 

BuLirrH  Brown  Stone  Co. 
W.  W.  Davis, 

Secretary. 
Maj.  Jas.  B.  Qcinn, 

Carps  of  EngineerSf  U.  8.  A, 


H  H4- 

IMPROVEMENT   OP  HARBOR  AT  SUPERIOR  BAY  AND  ST.   LOUIS  BAY, 

WISCONSIN. 

The  nataral  opening  between  Lake  Saperior  and  Saperior  Bay  is  at 
the  southerly  extremity  of  Saperior  Bay.  This  opening  was  improved 
somewhat  before  186G  by  the  citizens  of  the  city  of  8aperior,  and  since 
that  time  the  improvement  has  been  continued  by  the  United  States. 

The  piers  bordering  the  entry  have  now  reached  an  aggregate  length 
of  5,650  feet,  and  are  in  a  rather  decrepit  state  and  will  need  consider- 
able repairs.  A  reserve  fund  of  $15,000  has  been  maintained  to  meet 
such  exigencies  as  may  arise  at  any  time  from  a  severe  storm.  The 
reuewal  of  the  superstructure  at  current  rates  would  cost  9141,250. 
Manifestly  the  reserve  fund  should  be  increased  to  at  least  $25,000, 
siuQe  with  the  present  small  sum  available  it  is  impossible  to  undertake 
auy  repairs  of  even  a  minor  character,  in  view  of  the  possibility  that  a 
much  greater  sum  than  is  available  may  be  needed  to  repair  the  dam- 
ages resulting  from  a  severe  storm. 

The  shore  is  building  out  rapidly  on  the  Wisconsin  side,  and  the  ex- 
tension of  the  pier  on  this  side  will  soon  be  necessary.  If  it  is  extended 
so  iis  to  provide  for  a  depth  of  20  feet  of  water,  this  extension  will  cost 
$30,250.  This  ext,ension  could  be  advantageously  made  during  the  en- 
suing year. 

CHANNEL  IN  SUPERIOR  BAY. 

The  channel  in  Superior  Bay  is  very  narrow,  and  although  there  is  a 
minimum  depth  of  16  feet  it  is  not  unusual  for  vessels  navigating  it  to 
run  aground  on  the  sides.  Considerable  dredging  has  been  done  to 
widen  and  straighten  this  channel,  but  to  meet  the  full  requirements  of 
the  commerce  using  it,  it  should  be  widened  to  400  feet,  as  suggested 
by  the  committee  of  the  Superior  Chamber  of  Commerce,  whose  letter 
is  hereto  appended. 

To  give  a  400-foot  channel  as  desired  will  require  the  removal  of 
777,667  cubic  yards  of  material  at  a  cost  of  $139,980.  This  channel 
needs  to  be  permanently  marked  so  as  to  diminish  the  risks  which  attend 
its  navigation.  One  hundred  thousand  dollars  can  be  advantageously 
expend^  on  this  during  next  season. 

QUEBEC  DOCK  CHANNEL. 

The  channel  leading  from  the  main  ship-channel  to  the  Quebec  dock 
and  Northern  Pacific  Railroad  dock  requires  to  be  enlarged  abont  100 
feet.  This  work  will  cost  about  $12,308,  of  which  sum  $6,000  could  b^ 
most  economically  expended  next  year. 
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The  l^emadj]  Biver  debouches  near  these  docks  and  innch  of  the 
debris  transported  by  the  river  is  deposited  in  their  vicinity,  and  it  is 
hardly  likely  that  this  dredged  area  can  be  maintained  withoat  constant 
effort. 

THE  NEHADJI  BIVEB. 

This  river  is  getting  to  have  considerable  importance,  from  the  fact 
that  there  are  saw-mills  and  brick-kilns  located  upon  it,  the  products  of 
which  are  transported  by  water  to  Superior  and  elsewhere.  The  bar  at 
the  mouth  is  a  great  obstruction  and  will  require  dredging  to  the  amount 
of  about  $5,000  to  create  a  channel  through  it.  This  amount  could  be 
judiciously  expended  during  the  coming  year. 

OHANNEL  ALONG  WISCONSIN  DOCK-LINE,  ST.  LOUIS  BAY. 

The  completion  of  the  channel  along  the  Wisconsin  dock -line  in  St. 
Louis  Bay  will  cost  as  projected  $112,156.  As  indicated  in  the  letter  of 
the  Chamber  of  Commerce  before  alluded  to,  it  should  have  a  width 
of  4p0  feet.  This  would  increase  the  estimated  amount  for  a  channel 
here  to  $231,317.  It  is  likely,  however,  that  the  extension  of  this  chan- 
nel from  the  point  alreadj'  dredged  to  Grassy  Point  w^ill  meet  the 
necessities  of  commerce  for  some  time,  if  dredged  to  the  dimensions 
already  projected.  The  widening  of  the  present  dredged  channel  to  400 
feet  will  require  an  expenditure  of  $50,400,  and  in  view  of  the  fact  that 
vessels  are  very  much  cramped  for  room  when  entering  or  leaving  the 
docks  bordering  this  channel  and  consequently  liable  to  serious  injury 
by  running  into  the  bank,  there  is  no  question  but  that  this  $50,400 
could  be  judiciously  expended  during  the  ensuing  year. 

The  statistics  of  the  commerce  which  enters  and  uses  the  channels 
and  water-ways  of  Superior,  and  which  are  hereto  appended,  will  give 
sufficiently  convincing  reasons  for  the  construction  and  extension  of  the 
improvements  under  way  for  this  locality. 

Work  during  the  past  year  has  been  confined  to  dredging  in  the  chan- 
nel between  Connor's  Point  and  the  entry,  straightening  and  widening 
the  channel  at  the  '*  middle  ground,''  about  one-half  mile  north  of  Sa^ 
ford's  Pier.  The  amount  of  material  excavated  to  the  end  of  the  fiscal 
year  was  76,700  cubic  yards. 

CONDITION  OF  THE  IMPBOVEMENT. 

The  entry  piers  are  in  fair  condition,  but  need  extensive  repairs,  par- 
ticularly the  superstructure,  to  render  them  secure.  The  beach  protec- 
tion is  still  intact.  The  ruling  depths  in  the  channels  dredged  by  the 
United  States  are : 

Peet. 

From  Connor's  Point  to  tho  entry 16 

From  Northern  Pacifio  Bailroad  Dock  to  the  entry 16 

In  front  of  Qnebeo  Dock 16 

ThroQghout  the  entry  between  piers 16 

RltoUMd  OF  RECOMMEin>ATIONS. 

For  reserve  fund  for  entry  piers $10,000 

For  exiension  of  the  south  pier  of  entry 30,250 

For  channel  in  Snperior  Bay 100,000 

For  enlarging  Qnebc'c  Dock  Channel 12,308 

For  dredging  at  mouth  of  the  Nemadji  River 5,000 

For  widening  ohannel  in  St.  Louis  Bay 60,400 

Totia 907.m 
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SaperioT,  West  Saperior,  and  Connor'B  Point  are  in  the  collection  district  of  8a- 
)pNerior,  Wis. ;  liarqnette,  Mich.,  being  the  port  of  enoy.  The  nearest  lifi^t-honse  is 
situated  on  the  entry  piers  at  Saperior,  Wis. 

ABSnUCT  OV  APPBOPBIATIORB  TOR  IMPROVIHO  HASBOR  AT  8UPXRIOR  BAT  AMD  8T. 

LOUIS  BAT.  WISCONSIN. 

By  act  of  ConsresB  approved — 

ICarehS,  1867 183,000.00 

April  10,  1869 : 45,000.06 

July  7,  1870 40,000.00 

Mareh3,1871 60,000.00 

June  10, 1872 50,000.00 

Allotted  from  act  approyed  March  3,  1873 63,960.80 

Allotted  from  appropriation  for  "  Repairs  of  harbors  on  Northern  Ijakes  "  5, 433. 00 

By  act  of  Congress  approved — 

August  14,  1876 3,000.00 

JnnelR,  1878 3,000.00 

March3,18Z9 5,000.00 

June  14,1860 5,000.00 

March  3, 188 10,000.00 

August  2,1880 40,000.00 

Jufy5,  1884 45,000.00 

August  5,  1886 82,600.00 

3yaot  of  Congress  passed  Angust  11, 1888 50,000.00 

Total 510,883.80 

KXPBNDITT7RIE8. 

Amount  expended  under  original  project,  adopted  in  1867 |258, 000. 00 

Amount  expended  under  project  recommended  by  Board  of  Engineers 

in  1873 77,513.26 

Amount  expended  under  present  project  to  Jane  30, 1889,  exclusive  of 

existing  contracts 128,371.06 

Reserved  by  Chief  of  Engineers • 4.30 

Total 463,fc8aea 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tions have  been  expended.  The  amoant  expended  nnder  the  different 
classes  of  work  inclades  the  cost  of  examinations,  soundings,  superin- 
tendence, buoying,  and  contingencies,  exclusive  of  existing  contracts : 

Repairs  and  beach  protection $13,233.00 

Construction  and  repairs  to  piers. 318,173.53 

Dredging 132,477.79 

Reserved  by  Chief  of  Engineers • 4.30 


Total 463,888. 

Estimated  amount  required  annuaUy  for  preserving  and  maintaining. ..      10, 000. 00 

Money  statement. 

July  1, 1888,  amount  available $10,270.33 

Amount  appropriated  by  act  of  Augnst  11, 1888 50,000.00 

60,270.33 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $6,762.97 

July  1,  1889,  outstanding  liabilities 6,512.18 

July  1,  1889,  amount  covered  by  existing  contracts 28, 402. 00 

41,677.15 

July  1,  1889,  balance  available 18,593. 18 

{Amount  (estimated)  required  for  completion  of  existing  project 291,736. 00 
A.mount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1889  207, 958, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867, 
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Ahairact  of  propasaU  received  for  dredging  in  Superior  Bay  and  8t,  Louie  Bay^  Wi$. 
[Opened  October  29,  1888,  at  Dulnth,  Minn.,  by  MiO-  «l[aaiM  B.  Qninn,  Corps  of  Enjcineers.] 


Ho. 


If  Mue  and  address  of  bidder. 


Per 
enbio 
yard. 


1 
S 

3 

4 


Green's  Dredging  ComiMmy,  Chicago,  HI. 
William ^  Upbam  £  Co.,  Dolnth,  Minn.. 

Charles  S.  Barker,  Dnlnth,  Minn 

KnH>p  4b  Gillen,  Kacine,  Wis... 


Omif. 

lit 

IB 


Contraot awarded  to  CharloB  S.  Barker,  with  the  approval  of  the  Chief  of  EDgineers. 
Contract  dated  November  12^  1888 ;  work  to  be  completed  by  October  1,  1^19. 


COMMERCIAL  STATISTICS. 

[Pnmished  by  W.  F.  Street,  deputy  collector  oostoms.  | 

Comparative  statement  of  arrivals  and  clearances  of  vessels  for  six  years. 


Year. 


1888 
1887 
1886 


Vessels. 


812 
482 
816 


Tonnage. 


ML  139 
410,838 
271,190 


Year. 


1885 
1884 
1883 


Vessels. 


200 

104 

20 


Tonnage. 


189,768 

115^872 

16^468 


lieceipts  of  freight  by  lake  during  1888. 


Coal 

Iron 

Log-t 

Fire-brick 

Iron  and  steel  rails. 

Merchandise 

8alt.^ 


C<nnmodities. 


Total 

Reoeiptsinl887. 


Increase. 


...tons. 
...tons. 
M  feet. 
...tons. 
....do.. 
....  do., 
-..do.. 


Quantities. 


630,258 

6,886 

7,000 

400 

10,270 

2,000 

11, 


Value. 


|3,16L265 
116,729 
42,000 
40,600 
308,100 
260,000 
238^730 


4,164,414 
2.156,065 


2,006,869 


Shipments  by  lake  during  1888, 


Wheat,  flour  and  brick. 
Shipments  in  1887 


Increase. 


Value. 


$4,985,241 
2,667,459 


2,367,782 


Comparative  settlement  of  receipts  and  shipments  for  five  yaers. 


1888. 
1887. 
1886. 


Value. 


09,099,665 
4, 725, 514 
3,253,248 


1886. 
1884. 


Valn& 


$884,806 

484,896 


"I* 
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LKTTBR  FROM  CHAMBER  OF  COMmERCB. 

Superior,  Wis.,  June  17,  1889. 

Sir  :  Reply  iug  to  your  commnnicatioD  of  the  Gth  iiistant  to  tbo  secretary  of  the  cham- 
ber of  coniincrce  of 'Superior,  inviting  Bugj^estions  as  to  tbe  iwproveinent  of  Sapcnor 
Harbor,  tbe  undersigned,  a  committee  appointed  for  tbat  pnniose,  bojr  leave  respect- 
fully to  indicate  to  you  tbe  sense  of  tbc  cbamber  in  tbat  matter,  as  expressed  at  a 
recent  meeting  thereof. 

First.  Tbat  tbe  natural  entry  should  bo  deepened  and  preserved  by  the  coostrae- 
tion  of  new  and  substantial  piers  of  wood  or  stone,  the  latter  preferred,  whenever  the 
present  piers  need  to  be  rebuilt. 

Second.  Tbat  the  natural  channel  within  the  Bay  of  Superior  be  widened  and 
deepened  so  as  to  freely  Hoat  the  largest  vessels  navigating  tbe  lakes. 

Third.  That  tbe  Quebec  Channel  be  widened  at  its  angles  and  made  deep  enough 
to  enable  the  largest  vessels  to  reach  the  Northern  Pacific  Wharf  in  Superior. 

Fourth.  That  a  channel  deep  enough  for  the  largest  vessels  connecting  with  the 
main  channel  of  the  bay  be  dredged  in  tbe  Nemadji  River  for  a  distance  of  one- half 
a  mile  from  its  month,  in  accordance  "vith  thexdan  adopted  by  the  special  Board  of 
Engineers,  consisting  of  Colonel  Houston,  Major  Mackenzie,  and  Major  Allen,  in  1861. 
The  cbamber  is  especially  desirous  of  seeing  Nemadji  River  dredged  in  view  of  pro« 
posed  improvements  in  the  way  of  saw-mills  and  docks  to  be  eonstracted  soon  on 
that  river. 

Fifth.  That  Channels  be  dredged  parallel  to  the  dock  lines  in  the  St.  Louis  Bay  to 
accommodate  the  business  of  tbat  bay. 

Sixth.  That  the  sand,  trees,  shrubs,  and  other  materials  on  Minnesota  and  Wiscon> 
sin  Points  be  preserved  from  trospjissers  and  the  action  of  the  elements,  and  that 
the  Government  acquire  ownership  or  control  of  Minnesota  Point,  tbe  preservation  df 
which  is  so  CKsential  to  the  maintenance  of  the  harbor  of  Superior. 

Tbe  cbamber  of  commerce  instructs  tbe  committee  to  protest  gainst  any  new  canal 
tbi*ough  Minnesota  Point,  or  the  neglect  or  abandonment  of  the  natural  entrance. 
Very  respectfully, 

James  Bardon, 
L.  F.  Johnston, 
L.  D.  Newton, 

Ccmmittee, 

Major  James  B.  Quinn, 

Corps  of  £ngineer8f  U.  Sm  A, 


letter  from  chamber  of  commerce. 

West  Superior,  Wis., 

June  24,  1889. 

Sir:  Presuming  that  suggestions  irom  this  chamber  relative  to  the  improvement  of 
Superior  Harbor  will  be  received  by  you  in  the  proper  spirit,  we  would  respectfully 
call  your  attention  to  what  we  deem  expedient  and  necessary  in  that  direction,  as 
follows : 

Firat.  That  the  natural  entry  to  the  harbor  should  bo  preserved  and  deepened. 

Second.  Tbat  the  natural  channel  of  the  river  as  it  passes  through  Superior  Bay 
bbould  be  widened  to  a  uniform  width  of  not  less  than  400  feet,  and  deepened  to  a 
uniform  depth  of  not  leas  than  17  feet. 

Third.  That  Howard's  Pocket  be  dredged  to  a  nniform  depth  of  17  feet  between 
dock  lines. 

Fourth.  That  the  channel  along  the  Wisconsin  side  of  St.  Louis  Bay  be  dredged  to 
a  uniform  depth  of  17  feet  up  to  the  deep  water  near  tbe  St.  Paul  and  I)uluth  Bridge. 

Fifth.  That  tlie  channel  of  tbe  St.  Louis  River,  adjoining  and  just  above  the  St. 
Louis  River,  bo  straightened  and  dredged  to  a  depth  sufficient  for  the  passage  of 
deep-draught  vessels  to  the  dock  slip  of  tbe  West  Superior  Iron  and  Steel  Company. 

Sixth.  Ihis  chamber  joins  tbe  Dulutb  cbamber  of  C(  mmerce  in  recommending  that 
the  channel  on  tbe  east  side  of  Rico's  Point  be  dredged  to  a  uniform  width  of  400  feet 
and  a  uniform  depth  of  17  feet,  but  does  not  desire  tbat  appropriations  for  the  Wis- 
consin channels  be  lessened  on  that  account.  It  is  our  desire  simply  to  record  our 
opinion  that  such  a  channel  would  be  of  ^reat  value  to  this  harbor  and  its  commerce. 

Seventh.  This  cbamber  joins  the  Superior  cbamber  in  recommending  that  the  main 
channel  of  the  bay  be  connected  with  Nemadji  River  by  a  dedp  channel  for  a  ftistanoo 
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of  one-half  a  mile  from  the  month  of  the  Nemadji,  in  accordance  with  the  plans 
adopted  by  a  special  board  of  engineers,  consisting  of  Colonel  Houston,  Major  Mac- 
kenzie, and  Ms()or  Allen,  in  1881. 

Gko.  D.  Moulton, 
J.  T.  Murphy, 
Hrnry  a.  Swenson, 
Committee  of  the  West  Superior  Chamber  of  Commeroe, 

Major  Jambs  B.  Quinn, 

Corps  of  Engineers,  U.  S,  A. 


H  H  5. 

IMPROVEMENT  OF  HARBOR  AT  ASHLAND,  WISCONSIN. 

This  work  was  transferred  to  me  by  Maj.  Charles  E.  L.  B.  Davis,  Gorps 
of  Engineers,  September  4,  1888. 

Beyond  the  preparation  of  projects  for  building  breakwaters,  etc,  and 
the  advertising  for  bids  for  a  jetty  to  close  the  opening  in  Oheqnamagon 
Point,  nothing  had  been  done. 

The  project  for  a  jetty  at  Ghequamagon  Point  was  abandoned  at  the 
request  of  the  citizens  of  Ashland,  and  a  new  project  was  called  for. 

The  Business  Men's  Association  informed  me  that  it  was  the  wish  of 
the  citizens  of  Ashland  that  the  money  available  for  the  improvement 
of  their  harbor  should  be  expended  partly  for  dredging  along  the  docks 
and  partly  for  the  construction  of  a  breakwater  projecting  into  the  bay 
in  such  a  manner  as  would  give  protection  to  the  wharves  of  the  city 
from  the  waves  which  rolled  in  through  the  entrance  to  the  bay  or  were 
generated  within  the  bay  itself.  A  project  based  upon  this  expression 
of  opinion  was  prepared  and  forwarded  to  the  Engineer  Department, 
but,  inasmuch  as  the  appropriation  was  granted  upon  estimates  which 
contemplated  a  breakwater  solely,  it  was  disapproved. 

A  second  project  was  then  submitted,  but  did  not  meet  with  approval, 
as  the  form  of  construction  was  deemed  flEtulty. 

A  third  project  was  then  prepared,  and  was  approved,  with  the  ex- 
ception of  the  location,  which  was  changed  to  a  line  previously  sug- 
gested. 

The  inner  end  of  the  breakwater  was  to  be  placed  1,000  feet  outside 
of  the  established  dock  line,  and  was  to  be  4,650  feet  long.  The  loca- 
tion of  the  breakwater  is  shown  on  the  accompanying  chart  of  Ashland 
Harbor. 

The  plan  of  breakwater  adopted  is  essentiallj^  a  slab-pier,  strength- 
ened with  piles  and  heavily  ballasted  with  rock.  The  accompanying 
plans  will  explain  the  character  of  this  construction. 

Bids  for  the  construction  of  this  breakwater  were  opened  April  5, 
1889.  Seventeen  bids  were  received,  ranging  in  price  from  $11.45  up 
to  $26  per  running  foot.  Mr.  Hugh  Steele,  being  the  lowest  bidder,  was 
awarded  the  contract  for  constructing  the  whole  4,650  feet,  and  he  com- 
menced work  May  1. 

At  the  time  of  my  last  visit  (June  13),  about  100  linear  feet  had  been 
completed  and  the  piling  for  1,100  feet  driven.  I  was  informed  that 
during  rough  weather  the  water  on  the  lee  side  of  the  finished  part  was 
quite  smooth,  and  it  was  believed  that  when  it  was  completed  the  ben- 
eficial effects  resulting  to  the  wharves  of  the  city  would  undoubtedly  be 
very  considerable ;  but  there  were  doubts  as  to  the  sufliciency  of  its 
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length.  Fall  secarity  for  the  docks  coald  hardly  be  expected  unless  the 
breakwater  was  extended  about  5,0u0  feet. 

This  extension  woald  have  to  be  in  water  somewhat  deeper  tbau  the 
present  wori^,  and  consequently  would  cost  probably  one-half  more  ])er 
linear-foot  The  total  cost  for  5,000  feet  additional  would  be  $94,462.50, 
inclnding  contingencies. 

Some  interests  located  east  of  the  main  part  of  the  city  are  of  coarse 
mot  benefited  by  the  breakwater  as  located.  To  give  them  equal  pro- 
itection  it  would  be  necessary  to  build  a  new  pier  on  the  line  x.  y.,  ex- 
itending  from  the  shore  about  4,000  feet.  Such  a  pier  would  cost  $50,380, 
including  contingencies. 

Although  there  is  deep  water  in  the  vicinity  of  the  ore  docks  it  is  too 
.shoal  in  the  western  portion  to  accommodate  the  shipping  interests  lo- 
•cated  there.    Some  dredging  will  be  required  in  front  of  the  dock  line. 

To  give  a  channel  200  feet  wide  with  a  depth  of  17  feet,  about  375,000 
•cubic  yards  of  material  would  have  to  be  excavated.  This  will  cost 
$103,125,  including  contingencies,  providing  no  rock  is  to  be  removed. 

Ashland  is  a  comparatively  new  city  and  has  already  developed  quite 
an  extensive  commerce.  The  principal  exiK>rts  are  iron  ore  and  lumber, 
but  as  some  large  manufacturing  concerns  are  locating  here  it  is  prob- 
able that  the  variety  of  the  articles  exported  will  soon  experience  as  con- 
siderable an  increase  as  is  taking  place  steadily  in  the  case  of  the  staple 
exports.  The  prospects  of  the  place  are  very  encouraging  and  the  citi- 
zens are  strongly  of  the  opinion  that  if  the  tempestuous  features  of  the 
beautiful  bay  which  forms  their  harbor  can  be  eliminated  the  city's  p]t)8- 
perity  is  assured. 

k^um£  of  rrcommbndations. 

For  5,000  feet  extension  to  the  breakwater  under  oonstraotion $94, 462. 50 

For  4,000  feet  of  breakwater  eaet  of  the  main  part  of  the  city 50, 380. 00 

For  dredging 103,1*25.00 

Total 247,967.50 

Thifl  work  is  in  the  collection  district  of  Superior,  Mich. ;  nearest  light-house.  La 
Foint,  on  Cheqnamagon  Point,  at  entrance  of  Chequamagon  Bay. 

ABSTRACT  OF  APPAOPRIATIONS  FOR  IMFROVINO  HARBOR  AT  ASHLAND,  WISCONSIN. 

By  act  of  Congress  approved  August  5,  1886 |23,500 

Bjr -ftot  of  Congress  passed  August  11, 1888 60,000 

Total 82.500 

Money  statement. 

July  1, 1888,  amount  available $30,993.03 

Amount  appropriated  by  act  of  August  11, 1888 60,000.00 

80. 993. 03 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jaly  1, 1888 $1,050.84 

July  1,1889,  outstanding  liabilities 6,477.00 

July  1, 1889,  amount  covered  by  existing  contracts 47, 288. 50 

54,816.34 

July  1, 1889,  balance  available 26,176.69 

(Amount  (estimated)  rec^uired  for  completion  of  proposed  project 247, 967. 50 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1891  100,000. 00 
Submitted  in  compliauce  with  requirements  of  sectiouti  ^  of  river  and 
harbor  acts  of  186Q  and  1867. 
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Aheiract  of  proposals  received  for  constructing  3,861  linear  feet,  more  or  less^  of  breakwater 

at  Ashland,  Wis. 

[Opened  April  5. 1889,  at  Dnlntb,  Minn.,  by  M»i.  James  B,  Qnlnn,  Corps  of  Engineen.] 


No. 


1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

18 

14 

15 

16 

17 


Kame  and  addreas  of  bidder. 


HieraB.  Heir  A  Co.,  Chicago.  Ill 

Tmman  Sl  Cooper,  Manitowoc.  Wta 

Haston  Sc  Mitohell.  Lndintston.  Mich 

Nelson  C.  Chapman,  Minneapolis.  Minn 

Schwarz  &  Bemer,  Green  Bay,  Wis 

Zimmerman  &  Sang,  Dolnth,  Minn 

Lyman  I.  Bnrbank,  Ashland,  Wis 

Sherwood,  Sutherland  A.  Oakes,  St.  Panl,  Minn 

Henry  F.  Balch,  Minneopolis  Minn 

Mornson.  McGregor  &  Hannah,  Dnlntb,  Minn 

Dear  St.  Hayes,  Dnlnth,  Minn 

Wolf  ATrnax.  Dnlnth.  Minn 

McCae  d^  Ennia,  Dnlntb.  Minn • 

Hugh  Steele,  Dnlnth,  Minn 

ThomasDwyer.  Dnlnth,  Minn 

Powell  &,  Mitcnell,  Marquette.  Mich 

Barker  Sc  Matthews,  Domth,  Minn 


Prices  bid 
for  break- 
waier,  per 

running 
foot,  com> 

plete. 


$19.90 
2&00 
16L20 
18.20 
16.89 
15.24 
16.72 
17.70 
16.70 
16.81 
18.78 
17.25 
18.67 
11.45 
14.63 
14.73 
16L00 


Total. 


$76,883.00 
100, 386. 00 
62,548.20 
70, 276. 20 
65, 212. 29 
58,841.64 
64,555.02 
68,830.70 
64,47&70 
64,903.41 
72,500.58 
66,602.25 
72, 084. 87 
44,20&45 
66,486.43 
56,872.52 
61,776.00 


Contract  awarded  to  Hagb  Steele  as  the  lowest  bidder  for  constructing  4,650  linear 
feet  of  breakwater,  with  the  approval  of  the  Chief  of  Engineers.  Contract  dated 
April  26, 1889  ;  work  to  be  completed  by  October  31,  1889. 


COMMERCIAL  STATISTICS. 

[Furnished  by  C.  H.  Call,  collector  of  customs.] 

Arrivals  and  clearances  of  vessels. 


Tear. 

Arrirals. 

Tonnage. 

Clearances. 

Tonnage. 

Vessels. 

1887 

446 
473 

325,172 
846,180 

446 

473 

325,172 
346,180 

892 

J888 

*046 

*  The  arrivals  and  clearances  show  only  vessels  reporting  at,  and  clearing  from,  custom-house  at 
Anhland,  and  does  not  inclade  the  large  number  of  vessels  calling  at  this  port  which  are  destined  for 
Dulnth  and  Superior. 

PHncipal  articles  of  export  and  import . 


Articles. 


KXPOBTB. 

Iron  ore 

Lumber 

Total 

mPOBTB. 

• 

Coal 

Railroad  iron 

Brownstone .s 

Oil 

Cement,  lime,  and  brick 

General  merchandise 

Miscellaneous 

Total...... 


Approxi> 

mate  value, 

1887. 


$6,244,880 
1, 210, 090 


7,454,470 


750,000 
00,800 

150,000 

140, 000 

75, 450 

1,850.000 

560,760 


3,617,010 


Approxi- 
mate valae, 
1888. 


$6,063,360 
1,200,000 


7, 263, 360 


780.000 
87,900 

148. 000 

120,900 

68,000 

1. 560, 870 

700,000 

3,460,670 
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H  H  6. 

IMPKOVKMENT  OF  HARBOR  AT  ONTONAGON,  MICHIGAN. 

The  project  to  ^ive  a  uaviprable  depth  of  12  feet  into  the  Outouagou 
Eiver  was  adopted  in  1867.    lu  accordance  with  this  project  two  piers 
have  been  constructed  on  either  side  of  the  river's  mouth  projectiog 
•  into  the  lake. 

The  east  pier  is  now  2,315  feet  in  length,  and  the  west  pier  2,525  feet 
in  length.  The  inner  ends  of  these  piers  are  of  piling,  which  is  in  a  very 
bad  condition  through  decay  and  the  erosion  of  the  ice,  and  will  require 
almost  complete  renewal  or  substitution  by  better  style  of  work  in  a 
very  short  time. 

At  the  end  t)f  this  season's  work  the  west  pier  will  haVe  been  extended 
150  feet  by  the  addition  of  3  more  cribs,  and  superstructure  will  have 
been  completed  on  the  crib  sunk  in  1877  on  the  east  pier.  The  contract 
for  this  new  work  was  awarded  to  Mr.  J.  G.  Morrison,  of  Duluth,  Minn., 
under  contract  dated  December  21,  1888. 

The  bar  at  the  extremity  of  the  piers  continues  to  advance  almost  as 
rapidly  as  the  advance  of  the  piers,  and  the  channel  acro.^s  it  is  uncer- 
tain and  shifting,  so  that  frequently  the  steamer  City  of  Fremont  has 
great  diflSculty  in  entering  the  harbor  when  drawing  not  over  10  feet 
of  water.  The  principal  portion  of  this  bar  is  composed  of  the  material 
brought  down  by  the  river  in  the  spring,  and  it  is  likely  that  by  dredg- 
ing out  the  channel  after  the  subsidence  of  the  freshets  each  year  would 
now  prove  as  eflScacious  as  the  further  lengthening  of  the  piers. 

The  straight  form  of  pier  is  somewhat  objectionable,  since  the  lit- 
toral currents  are  arrested  and  the  sand  they  bear  along  deposited 
directly  off  the  ends  of  the  piers.  In  this  case  it  does  not  appear  that 
the  circumstances  would  warrant  the  construction  of  deflecting  piers 
for  the  reason  that  the  progress  of  the  harbor  piers  has  reached  a  point 
where  deflecting  piers,  to  be  of  value,  would  nearly  equal  their  original 
cost.  It  appears  that,  for  a  few  years,  the  removal  of  the  bar  at  the 
outer  extremity  by  dredging  would  be  the  most  economical  expenditure 
of  money  for  the  improvement  of  this  place.  This  would  require  the 
removal  of  at  least  60,000  cubic  yards  of  material  each  year  at  a  cost 
of  about  $15,000. 

The  replacing  of  the  780  feet  of  pile-i)ier  with  a  slab  and  pile  pier, 
after  the  model  of  the  Ashland  breakwater,  would  cost  $15,600. 

RECOMMENDATIONS  FOR  NKXT  YEAR. 

For  dredi^ing ^15,000 

For  780  feet  of  slab  and  pile  pier 15,600 

Total 30,600 

This  work  is  in  the  collectiou  district  of  Superior,  Mich.;  nearest  port  of  entry, 
Marquette,  Mich.  A  light  is  sliowu  on  the  outer  end  of  the  west  pier  at  Ontonagon, 
Mich 

ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  ONTONAGON,   MICH. 

By  act  of  Congress  approved — 

March  2, 1867 f97,600 

July  11,1870 10,000 

June  23, 1874 23,000 

March  3, 1875 .-...  25,000 

August  14,1876 15,000 

June  18, 1878 15.000 
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By  act  of  Congress  approved — 

March  3, 1879 $17;  000 

June  14, 1880 15,000 

March  3, 1881 20,000 

By  act  of  Co'ngress  passed  August  2, 1882 20,000 

By  act  of  Congress  approved — 

JiUy  5,18S4 15,000 

August  5, 1886 13,000 

By  act  of  Congress  passed  August  11, 1888 12,500 


Total 298,100 

KXPENDITCRES. 

Amount  expended  under  approved  project  to  June  30, 1889 $284, 903. 74 

Amount  covered  by  existing  contracts 10,640. 00 

Balance  available  July  1,1889 2,556.26 


298, 100. 00 
Estimated  amount  required  annually  for  preserving  and  maintaining 

(dredging) 15,000.00 

Money  statement 

July  1, 1888, amount  available $1,541.98 

Amount  appropriated  by  act  of  August  11, 1888 12, 500. 00 


July  1, 18^,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1888 #680.72 

July  1,  1«),  outstanding  liabilities 165.00 

July  1,  1889,  amount  covered  by  existing  contracts 10,640.00 


14,041.98 


11,485.72 


July  1, 1H89,  balance  available 2,556.26 


'  Amoun  I  (estimated )  req  uired  for  completion  of  existing  project 65, 670. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne30, 1891  30,600. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  for  oonstructinyl^  linear  fett  of  substtitciure  and  200  linear 

fett  of  superstructure  on  harbor  piers  at  Ontonagon f  Mich. 

(Opened  November  22,  1888,  at  Dulutb,  Minn.,  by  Mi^.  James  B.  Qnlnn,  Corps  of  Engineers.] 


Ko. 


1 
2 
3 

4 


Name  and  address  of  bidder. 


Nelson  C.  Chapman,  Minneapolis,  Minn 

*John  H.OUlett,  Msrqnette,  Mich 

J.  C.  Morrison,  Dulutb,  Minn 

Charles  Bemer,  Green  Bay,  Wis 


Snbstmctnra 

20  feet  wide, 

per  runninf;; 

foot. 


$80.50 


50.00 
00.00 


Superstruc- 
ture. 'JO  feet 
wide,  pc-r  run- 
ning foot. 


$10.00 


11.20 
20.00 


TotaL 


$13,295 


10. 640 
13,000 


*  Informal,  no  bid  having  been  sabmltted  for  the  work  as  required. 

Contract  awarded  to  J.  C.  Morrison,  the  lowest  bidder,  with  the  approval  of  the 
Chief  of  Engineers.  Contract  dated  December  21,  1888;  work  to  be  completed  by 
September  30,  1889. 
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COMHXRCIAL  STATISTICS. 

Jrrivah  and  departures  of  vessels. 


Tear. 

ArriTala. 

Depart  urea 

Toniiage. 

1887 

174 
120 

174 
ISO 

222,000 

1888 

188,100 

Principal  articles  of  export  and  import. 


Lnmber 

Copper 

Fi»h 

General  merchandise 


Total 


General  merchandise 

Grain 

Roar 

lieats. 

Salt 

Coal... 

Live  stock 

Dressed  lumber 


Total 


Articles. 


BXPOBTS. 


IMPORTS. 


Approximate 
value,  1887. 


$270,000 
40.000 
14,000 
20,000 


844.000 


160,000 

12,000 

9.000 

6,700 

500 

1,600 


189.700 


Approximate 
Talue,  1888. 


$400,000 

48.000 

1,150 

9.850 


469.000 


166^500 


3,150 

2.218 

490 


172.288 


HH;. 

IMPROVEMENT  OP  EAGLE  HARBOR.  MICHIGAN. 

4 

This  work  was  transferred  to  me  September  4,  1888,  by  M^j.  Charles 
E.  L.  B.  Davis,  Corps  of  Engineers. 

Since  the  completion  of  the  channel  throngh  the  reef  in  1877  and  the 
erection  of  the  gnide-piers  in  1879,  nothing  in  the  way  of  improvement 
at  this  place  has  been  attempted. 

The  work  is  iii  a  fairly  good  state  of  preservation. 

Modified  estimate  (see  Report  of  CLIof  of  Englneeni,  1876,  II,  328;  1877,  I, 

98;  11,845) t97,000 

Appropriated 97,000 

Money  statement 

July  1,1888,  amount  available.. |2,486.33 

July  1, 1889,  balance  available 2,486.33 


COMMERCIAL  STATIBTICS. 

Name  of  harbor,  Eaj^lo  Harbor,  Micbip;an;  collection  district,  Superior,  Mich.; 
nearest  light-house,  Eagle  Harbor,  Mich. 

Not  having  been  able  to  obtain  commercial  statistics  for  the  calendar  year,  1888,  I 
append  those  for  the  calendar  year,  1886. 

Exports:  value. 

Copper $450,000 

Imports : 

Coal 45,000 

Lumber 8,000 

Total 63,000 

Amount  of  revenue  colleeted,  none. 
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HH8. 
IMPROVEMENT  OP  HARBOR  AT  MARQUETTE,  MICHIGAN. 

This  work  was  transferred  to  me  September  4, 1888,  by  Maj.  Charles 
E.  L.  B.  Davis,  Corps  of  EDgineers. 

The  breakwater  projected  in  1866  for  this  harbor  was  completed  in 
1875.  It  is  2,010  feet  long  and  consists  of  timber  cribs  filled  with  stones. 
The  superstructure  is  somewhat  decayed  and  will  need  slight  repairs, 
but,  generally  considered,  the  work  is  in  very  good  condition.  About 
f  5,000  will  be  required  annually  to  keep  it  in  repair. 

The  area  available  for  secure  anchorage  was  never  very  large,  and  by 
the  encroachment  of  docks  was  being  gradually  reduced  till  the  con- 
dition of  affairs  attained  such  a  state  as  to  necessitate  the  interference 
of  the  Government. 

Pursuant  to  section  12  of  the  river  and  harbor  act  of  August  11, 1888, 
a  harbor  line  was  established  and  the  money  appropriated  for  the  ex- 
tension of  the  breakwater  became  available.  Bids  were  invited  and 
opened  June  12,  1889,  and  Morrison  &  Hannah,  of  Duluth,  Minn.,  being 
the  lowest  bidders,  were  awarded  the  contract  for  constructing  180 
linear  feet  of  pier.  This  extension  differs  in  plan  somewhat  from  the 
portion  hitherto  constructed.  It  consists  of  a  riprap  foundation  sup- 
porting the  cribs,  essentially  after  the  plan  adopted  for  the  breakwater 
at  Milwaukee,  Wis.,  or,  briefly,  it  will  consist  of  three  cribs,  each  60  feet 
long,  24  feet  wide,  and  18^  feet  high,  standing  on  a  stone  embankment, 
and  a  continuous  superstructure  180  feet  long,  24  feet  wide,  and  6  feet 
high.  The  average  depth  of  water  is  32  feet.  Work  is  to  commence 
not  later  than  July  1, 1889. 

The  importance  of  Marquette  Harbor,  both  as  a  shipping  port  and 
harbor  of  refuge,  and  the  present  limited  safe  anchorage  area  makes  it 
urgently  necessary  to  extend  the  breakwater  at  lea«t  ],000  feet  to  the 
southward.  At  present  rates  this  would  cost  $121,000,  including  con- 
tingencies. 

Original  estimate  (see  Report  of  Chief  of  Eagineers,  1866,  III,  8;  IV,  81)  $385, 129.58 

Appropriated 354,230.00 

Estimated  amoant  required  anDaally  for  preserving  and  maintaining  (see 
annual  report  of  Maj.  Charles  £.  L.  B.  Davis  for  1888) 4, 200. 00 

This  work  is  in  the  collection  district  of  Superior,  Mich. ;  nearest  light-house,  Mar- 
quette, Mich; 

ABSTRACT  OF  APPROPKIATIONS  FOR  IMPROVING  HARBOR  AT  MARQUETTE,   MICH. 

By  act  of  Congress  approved — 

March  2,  1867  (allotmerff) $85,000 

April  10,  1869  (allotment) 26,730 

July  11,  1870 25,000 

March3,  1871 60,000 

June  10,  1872 60,000 

March  3,  1873 15,000 

June23,  1874 15,000 

March  3,  1875 15,000 

August  14,  1876 2,000 

June  18,  1878 •.  2,000 

March  3,  1879 1,500 

Jane  14,  1880 1,000 

By  act  of  Congress  passed  August  2,  1882  16,000 

By  act  of  Congress  approved — 

Julv5,  1884 5,000 

Augusts,  1886 10,000 

By  act  of  Congress  August  11,  1888 25,000 

Total $354,230 
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Money  atatenient 

Jalyl,  1888,  amount  available 1^,000.86 

Amonnt  appropriated  by  act  of  Aagast  11, 1888 25,000.00 

34,000.86 
Jaly  1,  1889,  amount  expended  daring  fiiical  year,  exclnslTe 

ofliabilitieB  outstanding  Jnlv  1,  1888 $1,346.77 

July  1,  1889,  outstanding  riabiliUes G5.49 

July  1,  1889,  amount  covered  bj  existing  contracts 19,  tOO.  00 

21,212.26 

July  1,  1889,  balance  available 12,788.60 

{Amount  (estimated)  required  for  completion  of  proposed  project 121, 000. 00 
Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1891 .  121, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  for  constructing  180  linear  feet  of  hrealtcaier  at  Marquette^ 

Mick, 

[Opened  June  12, 1889,  at  Dalath,  Minn.,  by  James  B.  Qninn,  Corps  of  Enfcineers.] 


No. 

Name  and  address  of  bidder. 

Sabstmctare, 

24  feet  wide, 

per  running 

foot. 

Superstruc- 
ture, 24  feel 
wide,  per  run- 
ning foot 

TotaL 

1 

John  Mnoro,  ir.,  St.  IffDaoe,  Mich.* 

2 

Powell  &  Mitchell,  Marqnette.  Mich 

$120. 42 
02.90 

$19. 74 
17.10 

$25, 22a  80 

3 

Morrison  &  Hannah.  Dulath.  Minn 

19,800.00 

*  Informal;  no  bid  having  been  submitted  for  the  work  as  required. 

r 

Contract  awarded  to  Morrison  &  Hannah,  the  lowest  bidders,  with  the  approval  of 
the  Chief  of  Engineers. 

Contract  dat^  Juue  25,  1889 ;  work  to  be  commenced  by  July  1,  1889,  and  com- 
pleted by  November  15,  1889. 


COMMERCIAL  STATISTICS. 

■ 

AtTiraJs  and  clearances  ofvesfteh. 


Tear. 


I 
Arrivals.  ICleaiancos. 


1887 

1888 


605 
634 


695 
654 


Tonnage. 


520,572 
647,600 
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Pnncipal  articles  of  export  and  import. 


Articles. 


Iron  ore 

Pi^-irou 

Lumber,  latfas,  and  Bhingles. 

Machinery 

Brownstone,  powder,  etc 

Miscellaneous 


EXPORTS. 


Total 


Coal •. 

Flour  and  feed 

Machinery 

Miscellaneous 

Oil  and  provisions... 
Brick,  iron  rails,  eto. 

Ikitrateof  soda 

Acid 


IMPOSTS. 


Total 


Appioximate 
valno,  1887. 


15,389,784 
175, 000 
263.  784 
250,  f  00 
183,000 
105,000 


0,348,568 


569,000 

20, 600 

165, 100 

400.760 

95, 280 

50,087 


1, 301, 727 


Approximato 
value,  1888. 


$5,912,858 
222, 612 
214, 854 


110,141 
8,021 


6, 467, 986 


726,490 
46,080 


122,590 
169.000 
83.314 
132, 000 
226,000 


1.503,474 


Amount  of  revenue  collected  in  1887,  |11, 110.83. 


H  H  9. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  GRAND  MARAIS,  MICHIGAN. 

The  bay  of  Graud  Marais,  Mich,,  is  about  half  way  between  White 
Fish  Bay  and  Grand  Island,  and  on  a  part  of  the  coast  which  is  per- 
haps exposed  to  as  violent  storms  as  ever  visit  Lake  Superior.  The 
many  wrecks  which  line  the  shore  in  the  immediate  vicinity  of  this  bay 
are  mute  witnesses  of  the  importance  for  the  speedy  completion  of  the 
harbor  of  refuge  projected  for  this  ])h^ce. 

The  natural  entry  has  but  little  depth  of  water,  and  under  the  effect 
of  varying  storms  possesses  no  stable  channel.  The  bay  is  of  ample 
de])th  and  size  to  afford  shelter  for  a  large  fleet. 

The  object  of  the  work  at  this  place  is  therefore  to  provide  a  perma- 
nent entrance  to  the  bay  of  sufficient  depth  and  width  to  accommodate 
the  commerce  of  Lake  Superior  i)assing  to  and  fro  and  in  its  vicinity. 
The  accomp«n.>  ing  maj)  will  give  an  idea  of  the  condition  of  the  work. 

The  superstructures  are  being  placed  upon  the  cribs  unprovided  with 
them,  and  a  channel  is  being  dredged  out  between  the  piers.  It  is 
hoped  that  this  v,ork  will  be  in  such  condition  at  the  end  of  the  season 
that  it  will  not  suffer  much  depreciation.  The* necessity  for  the  speedy 
completion  of  the  entire  woik  as  a  measure  of  economy  is,  I  think,  ob- 
vious. 

The  shore  sand  drifts  badly  under  the  action  of  the  wind,  and  it  will 
be  necessary  to  construct  sand  fences  on  either  side  of  the  entry  to 
arrest  this.  Furthermore,  I  am  api)rehensive  that  when  the  cut 
through  is  made  the  reverse  swells  will  abrade  the  banks  at  the  inner 
ends  of  the  piers,  and  cause  a  serious  filling  up  of  the  channel  if  it  does 
not  work  out  a  breach  around  the  piers  through  which  the  sand  will  be 
carried  in  a  storm  and  cause  a  refilling  of  the  dredged  channel.    I  think 
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Money  statement. 

July  1, 1888,  amount  available $1,839.55 

Amountappropriatedby  act  of  August  11,  IfcSS 50,000.00 

51,H39.55 
July  1,  1889,  amount  expended  during  fiscial  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $1,825.10 

July  1, 1889,  outstanding  liabilities 12,823.92 

Julv  1 .  1889,  amount  covered  by  existing  contracts 32, 361. 56 

47,010.58 

July  1,  1889,  balance  available 4,828.97 


t     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  for  building  superstructures  and  dredging  between  harbor 

piers  at  Grand  Alarais,  Mick» 

[Opemd  November  24, 1888,  at  Dnlutb,  Minn.,  by  MaJ.  James  B.  Quinn,  Corps  of  Enffiueers.] 


Ko. 


2 
3 
4 

5 
6 

7 
6 

9 


Kame  and  address  of  bidder. 


Nelson  C.  Chapman,  MinDeapolis, 

Minn 

John  H.  Gillett,  Marquette,  Mich* 
Hagen  dcEuglmh,  GreenBay,  Wis 
Truman  &   Cooper,    Mauitowac. 

Wis 

Charles  Berner,  Green  Bay,  Wis  . 
Powell   &  Mitchell,   Marquette, 

Mich , 

M.  H.  Fitspatrick,  Dulath,  Minn  ., 
Williams,  iJpham  &.  Co.,  Dulath, 

Minn 

Charles  S.  Barker.  Dulath,  Minn. 


$19.25 


21.10 

20.00 
24.00 

19.62 
23.00 


0--* 


eg 


$18.50 

"i7.'25 

10.00 
22.00 

18.17 
19.00 


w    &    ^       . 

=  **•-  fcC 


$12.00 

""i2.60 

10.00 
12.00 

10.34 
13.00 


P 

^^ 

u 

Cm 

a 

CO 


■M  CC   (-• 


$11.00 


8.90 

9.  CO 
12.00 

8.78 
10.00 


5^S 


« 


$26,012.50 


25,090.00 

25  600.00 
31,000.00 

2t,928.00 
28, 200.  00 


u  P 


tig 


S:b>, 


Cents, 


19i 

22 
20 


*  Informal ;  no  bid  haying  been  submitted  for  tiie  work  as  required. 

Contract  for  bnilding  l^GOO  linear  feet  of  superstructure  awarded  to  Powell  <& 
Mitchell,  the  lowest  bidders,  with  the  approval  of  the  Chief  of  Engineers.  Contract 
dated  January  2,  1889 ;  work  to  be  completed  by  September  30,  18ti9. 

Contract  for  dredging  between  harbor  piers  awarded  to  M.  H.  Fltzpatrick,  the 
lowest  bidder,  with  the  approval  of  the  Chief  of  Engineers.  Contract  dated  Decem- 
ber 27,  1888 ;  work  to  be  completed  by  September  30,  18d9. 


COMMERCIAL  STATISTICS. 


Arrivals  and  clearances  of  vessels. 


Year. 

Arrivals. 

Tonnage. 

Clearances. 

Tonnage. 

1887 

38 
81 

5,825 
12,500 

36 
81 

5,025 
12.500 

1888.. 
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* 

Principal  articUs  of  export  and  import. 


Articles. 


Wood 

Fi«h 

Farm  produce 
Lumber 


EXPOBTB. 


Total 


Lumber 

Iron  (manufactured). 

Bay  and  iirain 

Geiicral  mercbandiae 
Stone  


IMPORTS. 


Toul 


Approximate 
Tdlae,  1887. 

Approximate 
raloe,  1888. 

$600 

1,000 

100 

$1,000 
^000 

20,000 

1.600 

26,000 

6,200 

1,000 

5,000 

5,000 

500 

5,000 

20,000 
12.000 

17,700 

37,000 

H  H  10. 

PRELIMINARY  EXAMINATION  OF  BLACK  RIVER,  LAKE  SUPERIOR,  MICH- 
IGAN, TO  DEEPEN  CHANNEL  TO  DEPTH  OF  SIXTEEN  FEET  AND  CON- 
STRUCTING  A  BREAKWATER. 

United  States  Engineer  Office, 

Duluthj  Minn.j  October  12, 1888. 

Genera!  :  In  pursuauce  with  inHtructious  con taiued  in  letter  from 
your  office  dated  September  29,  1888, 1  have  the  honor  to  report  that  I 
visited  the  mouth  of  Bhick  liiver,  Michigan,  and  made  a  personal  ex- 
amination. 

At  the  time  of  our  visit  the  river,  where  it  debouches  into  the  lake,  had 
a  width  of  about  15  feet  and  a  depth  of  about  18  inches.  Off  the  mouth, 
at  a  distance  of  about  400  feet  from  the  shore,  the  water  was  from  3^  to 
4  feet  deep,  and  it  was  fully  700  feet  from  the  shore  to  15  feet  depth. 

Above  the  mouth  there  is  a  small  bay  about  400  feet  long  find  150 
feet  wide,  with  an  average  depth  of  about  7  or  8  feet.  At  no  place 
did  there  exist  a  greater  depth  than  12  feet. 

The  bluffs  on  either  side  of  the  river  are  of  sandstone,  and  the  bottom 
of  the  river,  where  it  could  be  seen,  is  of  the  same  material.  Rapids 
begin  about  one-fourth  mile  from  the  mouth  and  extend  to  a  point 
probably  one-half  mile  Irom  the  mouth,  at  which  point  the  water  has  a 
sheer  fall  of  about  50  ieet.  There  are  no  visible  industries  upon  the 
river  which  would  be  beneJBted  by  its  improvement. 

The  cost  of  creating  a  harbor  here  of  sufficient  size  to  accommoilate 
two  or  three  vessels  at  the  same  time  would  be  far  beyond  any  benefits 
which  prospective  commerce  at  this  place  would  warrant.  In  fact,  £ 
have  so  far  heen  unable  to  obtain  any  information  as  to  what  interests 
would  be  benefited  by  the  projmsed  im])rovement  of  this  river,  and  I 
an  consequently  inclined  to  believe  that  there  are  none  of  importance. 

The  cost  of  parallel  piers  in  the  lake,  and  the  dredging  between  them 
to  give  16  feet  depth  of  water  to  the  small  basin  inside  would  be  not 
less  than  $387,000,  and  the  excavation  required  within  the  basin  to  give 
an  area  not  over  400  by  200  feet  and  10  feet  deep,  would  easilv  bring 
this  up  to  $500,000. 

For  above  reasons  I  do  rtot  think  Black  River,  Michigan,  is  worthy  of 
improvement. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 

The  Chief  of  Engineers,  U.  S.  A.  Major  of  Engineers. 
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H  H  XI. 

i 

ESTABLISHMENT   AND  MAINTENANCE   OP  HARBOE  LINES   IN  PORTAGE 

LAKE,  MICHIGAN. 

I  am  not  in  receipt  of  any  information  at  present  regarding  the  oat- 
come  of  the  application  of  the  United  States  attorney  for  western  Mich- 
igan for  an  injunction  restraining  the  mill-owners  from  dumping  debris 
into  Portage  Lake  between  the  harbor  lines  established  by  the  Secre- 
tary of  War. 

If  any  filling  up  of  the  lake  has  taken  place  since  the  time  of  the  last 
survey  its  extent  could  only  be  determined  by  a  resurvey,  and  1  am 
not  aware  that  there  are  any  funds  available  for  this  purpose. 

At  the  time  of  my  visit  to  this  locality  last  fall  the  mills  were  still  in 
operation,  and  while  it  is  probable  that  the  cx)arse  particles  of  the  refuse 
were  boated  away  and  deposited  in  unprohibited  locations,  the  muddy 
appearance  of  the  water  indicated  that  it  held  in  suspension  much  fine 
matter  which  would  be  slowly  deposited  in  quiet  water,  and  cause  a 
general  shoaling  in'  Portage  Lake  and  the  canals  connecting  it  with 
Lake  Superior. 

This  charge  was  transferred  to  me  September  4, 1888,  by  Maj.  Charles 
E.  L.  B.  Davis,  Corps  of  Engineers,  to  whose  report  for  1888  attention 
is  respectfully  invited. 


H  H  12. 


ESTABLISHMENT  OF  HARBOR  LINES   AT  MARQUETTE  HARBOR,  MICHI- 
GAN. 

Marquette,  Mich.,  September  3, 1888. 

Deai^  Sie  :  Have  yon  on  record  a  plat  showing  the  harbor  lines  as 
established  last  winter  by  our  city  council!    If  so,  are  the  lines  satis- 
factory as  established  ! 
Yours,  truly, 

F.  B.  Spear. 
The  Chief  of  Engineers,  U.  S.  A. 


letter  of  the  chief  of  engineers  to  mr.  f.  b.  spear. 

Office  of  the  Chief  of  Engineers, 

Uniied  States  army, 
Washington^  D,  (7.,  September  17,  1888. 

Sir:  Tour  letter  of  the  3d  instant,  asking  if  the  plat  of  the  harbor 
lines  as  estai>li8hed  by  city  council  at  Marquette  Harbor,  Michigan,  is 
satisfactory  to  this  office,  has  been  received. 

In  reply  I  have  to  say  that  the  lines  proposed  by  the  city  council  are 
not  satisfactory. 

Under  the  provisions  of  the  river  and  harbor  a<5t  of  August  11,  1888, 
ste})s  may  be  taken  for  the  establishment  of  harbor  lines  at  Marquette 
Harbor. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineers^ 
Mr.  F.  B.  Spear,  In  charge. 

Marquttte^  Mich. 
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LETTER  OF  MR.  F.  B.  SPEAR  TO  THE  CHIEF  OF  EKGHVEERS. 

Marquettk^  Mich.,  September  20,  ISSS. 

Dear  Sir  :  Last  winter,  before  the  cooDcil  took  action  in  establish- 
ing harbor  lines,  the  proposed  line  was  submitted  to  the  Department, 
I  understood,  and  was  accepted  and  so  (lassed. 

May  I  trouble  you  for  information  that  may  enable  the  city  to  cor- 
rect  or  establish  lines  in  accordance  with  your  views! 
Yours  truly, 

F.  B.  Spear. 

The  Chief  op  Engineers,  U.  8.  A. 

[Firat  indoraement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Septeinber  27,  1888. 

Respectfully  referred  to  Maj.  J.  B.  Quinn,  Corps  of  Engineers,  for 
report. 

Letter  of  3d  instant  from  Mr.  Spear,  and  press  copy  of  reply  thereto 
from  this  office  of  September  17,  are  herewith. 
All  the  papers  to  be  returned. 
By  command  of  Brig.  Gen.  Casey. 

Jas.  C.  Post, 

Major  of  Engineers. 

[Second  indoraemMitl 

United  States  Engineer  Office, 

Duluthj  Minn,y  November  3,  18S8. 

Respectfully  returned  to  the  Chief  of  Engineers,  U,  S.  Army,  with 
report  herewith. 

James  B.  Quinn, 
Major  of  Engineers. 


report  of  major  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Duluthj  Jftnn.,  November  3,  1888. 

General  :  I  have  the  honor  to  report  as  follows  upon  the  letter  of 
Mr.  F.  B.  Spear,  of  Marquette,  Mich. 

At  the  time  the  breakwater  was  commenced  there  was  nothing 
known  of  the  "Grace  furnace  wharf"  or  the  ** saw-mill  dock.''  These 
docks  have  grown  under  the  protection  of  the  United  States  break- 
water until  they  have  absorbed  a  large  area  which  it  was  originally 
believed  would  be  preserved  as  a  safe  anchorage  area. 

The  saw-mill  company  is,  apparently,  not  entirely  satisfied  with  their 
monopoly  of  a  large  portion  of  the  protection  afforded  by  the  break- 
water for  wharfage  purposes,  but  have  so  filled  up  the  remainder  of  the 
protected  space  with  rafts,  etc.,  that  the  purpose  for  which  the  break-  »^ 
water  was  built  is  greatly  interfered  with.  Some  idea  of  the  present 
condition  of  affairs  may  be  inferred  from  the  letter  of  the  collector  of 
customs  to  Maj.  0.  E.  L.  B.  Davis,  Corps  of  Engineers,  Major  Davis'  ^ 
indorsement  thereon,  and  a  tracing  of  the  harbor  of  Marquette  here- 
with. 
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Liejit.  Col.  J.  W,  Barlow,  Corps  of  Engineers,  in  a  communication  to 
the  mayor  of  Marqnette,  on  February  11, 1X86,  invited  his  attention  to 
the  encroachment  upon  the  sheltered  portion  of  the  harbor  of  Mar- 
quette, and  advised  the  early  establishment  by  the  city  council  of  suita- 
ble harbor  lines ;  that  even  these  wharves  had  been  built  out  beyond 
what  should  have  been  the  established  harbor  line,  so  that  the  break- 
water did  not  afford  protection  to  so  large  an  anchorage  area  as  was 
intended. 

On  August  5,  18S6,  Mr.  George  L.  Burtis  addressed  a  letter  to  Lieu- 
tenant-Colonel Barlow,  of  which  the  following  is  an  extract: 

•  •••••• 

I  desfre  to  extend  my  Inmber  dock  200  feet  farther  out  into  the  harbor,  to  m^t  the 
imperative  needs  of  the  lumber  business  of  this  place. 

I  am  sure  I  can  show  you  tbat  such  an  extension  will  not  impair  the  usefulness  of 
the  harbor. 

If  no  line  has  been  established, am  I  free  to  go  ahead  and  extend  my  duck ;  if  not,  to 
whom  should  I  apply  for  permission  T  Other  docks  here  are  700  to  tiOO  feet  farther 
out  than  I  am. 

The  reply  to  this  was  made  by  Capt.  C.  B.  L.  B.  Davis,  Corps  of 
Engineers,  August  7,  1886,  he  having  succeeded  Lieutenant-Colonel 
Barlow  in  the  charge  of  this  work,  of  which  tJie  following  is  an  ex- 
tract : 


The  river  and  harbor  bill  just  passed  by  Congress  contains  a  clause  prohibiting  the 
impairment  in  any  manner  of  the  usefulness  of  any  work  built  by  the  United  States 
for  the  improvement  of  any  of  its  navigable  waters. 

There  being  no  established  dock-line,  I  can  not  advise  you  as  to  extending  your 
dock  further  than  to  call  your  attention  to  the  above,  mentioned  law,  and  to  say  that 
no  encroachment'on  the  usefulness  of  the  harbor  will  be  permitted. 

Mr.  Burtis  replied  to  this  that  he  was  confident  that  it  could  be 
shown  that  his  proposed  dock  extension  would  not  impair  the  useful- 
ness of  the  breakwater,  but  rather  extend  the  commerce  which  it  pro- 
tected, and  asked  what  further  action  was  required  to  bring  this  matter 
to  a  conclusion. 

Captain  Davis  made  no  reply  to  this,  and  on  the  4th  of  Sei)tember 
Mr.  Burtis  wrote  to  him  as  follows : 

I  wrote  you  some  time  since  inquiring  to  whom  I  must  apply  for  permission  to 
make  an  extension  of  my  dock  200  feet  larther  out  from  shore.  Not  naving  heard 
from  yon,  I  fear  my  letter  may  not  have  reached  you,  so  again  make  the  inquiry. 

To  this  Captain  Davis  replied  as  follows : 

Your  letter  of  4th  is  received. 

The  local  authorities  at  Marquette  ought  to  have  established  the  harbor-lines,  but 
I  believe  they  have  never  done  so. 
Your  application  should  be  made  to  them. 

On  September  4,  1886,  the  common  council  of  Marquette  passed  an 
ordinance  establishing  a  dock  line,  which  line,  I  believe,  was  subse- 
quently disapproved  by  the  Chief  of  Engineers. 

Pending  the  settlement  of  this  question  it  appears  that  Mr.  George  L. 
Burtis  must  have  applied  to  the  local  authorities  of  Marquette  for  per- 
mission to  build  the  extension  to  his  dock,  for,  in  the  ordinance  of  the 
city  of  Marquette  of  March  3, 1888,  adopting  a  dock-line,  the  outer  face 
of  his  dock  built  in  1887  is  on  this  line. 

I  infer,  therefore,  that  inasmuch  as  the  city  had  granted  him  permis- 
sion to  extend  his  dock,  it  did  not  wish  to  accept  the  consequences  of  re- 
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quiring  biin  to  remove  it,  and  therefore  made  an  advance  in  the  dock- 
line  which  practically  encroaches  upon  the  safe  anchorage  area  of  the 
harbor. 

During  a  northeasterly  storm  the  swells  which  enter  the  harbor 
around  the  end  of  the  breakwater  produce  such  a  disturbance  at  the  ore 
docks  that  all  vessels  lying  alongside  of  these  docks  are  obliged  to  pull 
out  and  seek  shelter  close  under  the  lee  of  the  breakwater. 

Whatever  encroaches  upon  this  safe  anchorage  area  obviously  im- 
pairs the  usefulness  of  the  breakwater  for  the  purpose  for  which  it  was 
built  J  the  benefit  of  the  general  public. 

Mr.  Burtis's  dock  and  log  boom  clearly  trespass  upon  this  valuable 
space,  and  I  think  the  complaint  of  Mr.  Call  would  be  sufficient  to  base 
an  action  upon,  on  behalf  of  the  United  States,  to  have  these  obstruc- 
tions removed.  I  think  Mr.  Call  can  obtain  whatever  affidavits  may  be 
necessary  to  commence  the  suit.  The  removal  of  this  dock  would  en- 
able  the  city  authorities  to  locate  a  dock-line  in  some  such  position  as 
that  indicated  upon  the  accompanying  tracing  by  the  lines  E,  F,  G, 
H,  I,  K. 

This  would  still  leave  Mr.  Burtis  a  very  large  portion  of  the  break- 
water cover  for  his  almost  exclusive  benefit,  and  would  limit  the  farther 
advance  of  the  ore  docks. 

Iron  ore  is  the  principal  product  shipped  from  Marquette;  the  docks 
for  handling  this  material  are  very  expensive  structures,  for  the  reasou 
that  they  are  very  lofty  and  require  to  be  built  very  substantially;  the 
shore  is  rocky,  and  the  approaches  are,  consequently,  difficult  to  con- 
struct. 

These  docks  are  necessarily  of  great  length,  in  order  to  provide  stor- 
age room  for  the  ore  and  to  accommodate  and  facilitate  the  loading  of 
vessels,  which  unfortunately,  by  force  of  circumstances,  are  unable  to 
regulate  precisely  the  dates  of  their  arrivals  and  departures,  and  often 
many  arrive  on  the  same  day. 

Their  location  is  such  that  they  can  hardly  be  said  to  receive  much 
protection  from  the  Government  breakwater,  for,  as  formerly  stated, 
vessels  moored  at  these  are  obliged  in  stormy  weather  to  haul  oft*  and 
seek  anchorage  under  the  lee  of  the  breakwater. 

If  the  shipping  moored  at  these  docks  was  thorougly  secure  from 
the  effects  of  storms,  the  necessity  for  preserving  the  largest  possible 
area  for  secure  anchorage  under  the  lee  of  the  breakwater  would  not 
exist.  Mr.  Burtis's  dock  extension,  log-booms,  and  rafts  might  even  be 
tolerated  so  long  as  they  did  not  interfere  with  the  reasonably  free  move- 
ment of  vessels  about  the  docks,  and  even  a  considerably  greater  ex- 
tension of  the  ore  docks  might  be  permissible,'  for  I  believe  that  the 
object  of  the  Government  improvement  is  not  so  much  the  providing  of 
a  harbor  of  refuge  as  it  is  a  safe  harbor  for  the  convenience  of  the  local 
commerce,  compared  with  which  the  commerce  which  seeks  shelter  in 
Marquette  Harbor  during  stress  of  weather  is  insignificant,  and  it  does 
not  therefore  appear  reasonable  that  the  latter  should  receive  every  con- 
sideration. 

There  should  be  some  satisfactory  compromise,  and  it  appears  to  me 
that  with  the  establishing  of  the  dock-lines  proposed  and  the  extension 
of  the  breakwater  until  the  ore  docks  as  built  are  protected,  the  inter- 
ests of  the  general  and  local  commerce  will  be  satisfactorily  conserved. 
Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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letter  of  the  chief  of  engineers  to  the  secretary  of  war. 

Office  of  the  CBief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  November  15, 1888. 

Sir:  It  being  manifest  from  the  within  papers  that  the  establish- 
ment of  harbor  lines  is  essential  to  the  preservation  and  protection  of 
the  harbor  at  Marquette,  Mich.,  I  have  the  honor  to  recommend  that 
their  establishment  be  undertaken  in  accordance  with  the  provisions  of 
section  12  of  the  river  apd  harbor  act  of  August  11,  1888,  and  that  the 
subject  be  referred  to  a  Board  to  consist  of  the  following  named  officers 
of  the  Corps  of  Engineers,  viz.,  Maj.  Charles  J.  Allen,  Maj.  Charles  E. 
L.  B.  Davis,  Maj.  James  B.  Quinn,  the  Board  to  meet  at  Marquette, 
Mich.,  upon  the  .call  of  the  president,  at  such  time  as  the  other  duties 
of  the  members  will  permit,    p    *    * 

With  the  sanction  of  the  Secretary,  the  order  convening  the  Board 
will  be  issued  from  this  office. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen,^  Chief  of  Engineers. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 

[  First  Indorsement.  ] 

War  Department,  November  17,  1888. 

Approved. 

By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Clerk. 


letter  of  the  chief  op  engineers  to  major  chas.  j.  allen, 

corps  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtanj  D.  C,  November  19,  1888. 

Major  :  It  is  desired  that  the  Board  of  Engineers,  constituted  by 
paragraph  1,  Special  Orders  No.  64,  Headquarters  Corps  of  Engineers,, 
current  series,  of.  which  you  are  the  president,  give  the  subject  com- 
mitted to  it  the  full  consideration  its  importance  requires,  in  order  that 
in  carrying  out  its  work  the  requirements  of  navigation  and  the  protec- 
tion of  commerce  may  be  fully  provided  for. 

The  Board  is  authorized  to  call  npon  Maj.  James  B.  Quinn,  Corps  of 
Engineers,  for  any  information,  in  addition  to  that  already  at  hand, 
which  may  be  required  for  a  propet*  consideration  of  the  subject. 

By  command  of  Brig.  Gen.  Casey.     . 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Major  of  Engineers. 
Major  Chas.  J.  Allen, 

Corps  of  Engineers^  JJ.  8.  A. 
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report  of  the  board  of  engineers. 

January,  12, 1889. 

General:  The  Board  of  OflBcers  of  th^  Corps  of  Engineers,  consti- 
tuted by  paragraph  ],  Special  Orders  No.  64,  Headquarters  Oori)8  of 
Engineers,  Washington,  D.  C,  November  19,  1888,  to  establish  the  har- 
bor lines  in  Marquette  Harbor,  Michigan,  in  accordance  with  section  12 
of  the  river  and  harbor  act  of  August  11, 1888,  has  the  honor  to  submit 
the  following  report : 

The  Board  assembled  at  Marquette  on  the  27th  of  November  and,  after 
considering  the  letter  of  instructions  of  Novembfer  19, 1888,  and  its  in- 
closures,  from  the  OflSce  of  the  Chief  of  Engineers,  proceeded  to  an  in- 
spection of  the  harbor.  Members  of  the  Board  also  called  upon  a  num- 
ber of  persons  in  Marquette  who  were  in  position  to  be  informed  as  to 
the  commercial  necessities  of  the  harbor,  and,  among  them,  the  mayor 
of  the  city  and  the  collector  of  the  port. 

The  harbor  is  described  by  Pol.  D.  C.  Houston,  Corps  of  Engineers 
(page  331,  Part  II,  Annual  Report  of  the  Chief  of  Engineers  for  1876), 
as  follows : 

ThU  harbor  is  situated  upon  the  south  shore  of  Lake  Superior  at  a  distance  of 
about  150  miles  to  the  wentward  of  the  canal  at  the  Sault  Ste.  Marie,  and  abont  110 
miles  to  the  westward  of  Whitefish  Point,  which  is  the  eastern  extremity  of  Lake 
Superior  proper.  The  natural  harbor,  which  is  situated  between  the  south  end  of 
Grand  Island  and  the  main  shore  of  the  State  of  Michigan,  is  the  only  other  place 
between  Whitefish  Point  and  Marquette  which  affords  shelter  to  vessels. 

Preyious  to  the  construction  of  the  breakwater  at  this  point  by  the  United  States 
Government,  great  inconvenience,  not  unfrequently  attended  with  danger,  was  expe- 
rienced by  vessels  in  the  Bay  of  Marquette,  as  it  afforded  no  protection  against 
storms  from  the  points  included  between  northeast  by  north  and  east  by  south,  and 
during  the  prevalence  of  heavy  weather  from  these  quarters  it  was  impracticable 
for  vessels  to  moor  at  the  docks,  and  they  were  necessarily  obliged  to  beat  abont  in 
the  open  lake  until  the  subsidence  of  a  storm  or  run  under  the  lee  of  Grand  Island, 
which  is  30  miles  distant. 

During  the  year  1865  the  product  of  the  iron  mines  in  the  vicinity  of  Marquette 
was  abont  400,000  tons  of  ore,  which  was  chiefiy  dependent  upon  this  imperfect  har- 
bor for  shipment,  and  the  qu^tion  of  security  to  vessels  became  one  of  the  greatest 
moment  to  this  large  and  rapidly  growing  interest. 

The  breakwater  was  begun  in  1867  and  completed  to  a  length  of 
2,010  feet  in  1875.  The  resulting  harbor  area,  bounded  by  a  line  con- 
necting the  heads  of  the  docks,  by  the  breakwater,  and  by  a  perpendic- 
ular from  the  latter,  at  its  outer  end,  to  the  dock  line,  was  about  64 
acres.  Further  extension  of  the  structure  was  recommended  as  early 
as  1875,  a  recommendation  concurred  in  by  the  officers  in  charge  of  the 
improvement  since  that  date. 

The  beneficial  effect  of  the  breakwater  began  to  be  felt  perceptibly  as 
early  as  I^ovember,  1868,  when  but  610  linear  feet  of  the  structure  were 
completed.  During  a  severe  storm  which  occurred  during  that  month 
a  number  of  vessels  took  advantage  of  the  partial  shelter  afibrded  by 
the  breakwater  and  rode  out  the  storm  in  safety. 

The  increasing  commerce  of  Marquette  and,  especially,  the  large 
shipments  of  ore,  requiring  corresponding  increase  of  dock  room  and 
facilities,  the  docks  of  wharves  have,  since  the  commencement  of  work 
upon  the  breakwater,  continually  encroached  upon  the  harbor  area. 
This  encroachment  early  received  the  attention  of  the  oflBcers  in  charge 
of  the  harbor  improvement.  Opposite  page  330  of  Part  II,Reportof  the 
Chief  of  Engineers  for  1876,  there  is  a  map  of  the  harbor  with  a  line 
upon  it  marked  *'  limit  of  dock  extension.  ^  This  limit  was  recommended 
by  Assistant  Engineer  W.  H.  Bearding,  in  a  report  made  by  him  to  0<>L 
D.  C.  Houston,  dated  January  31,  1875,  in  obedience  to  instructions 


APPENDIX   HH — REPORT   OP   MAJOR   QUINN.  2033 

from  that  officer.  The  limits  seem  to  have  met  the  approval  of  Colonel 
Houston  and  his  successors  iu  charge  of  the  harbor.  The  lines  were 
well  chosen  to  maintain  a  large  harbor  area  (about  64  acres)  as  before 
said,  and  to  admit  of  extension  of  some  of  the  exisiting  docks  in  front 
of  the  west,  or  main,  city  front  of  the  harbor,  and  of  the  building  of 
new  docks  as  required. 

From  1876  to  1888  there  was  considerable  extension  of  wharves  into 
the  harbor  and,  in  addition,  several  new  ones  were  built.  The  attention 
of  the  mayor  of  Marquette  was  called  to  the  projected  extension  of  ore- 
docks,  by  Lieut.  Ool.  J.  W.  Barlow,  Corps  of  Engineers,  in  February, 
1886,  and  the  common  council  of  Marquette,  on  September  4  of  that 
year,  adopted  an  ordinance  fixing  and  defining  the  harbor  limits,  these 
being  evidently  so  chosen  as  to  provide  for  future  ore-dock  and  lumber- 
wharf  extensions.  The  advance  of  dock  lines,  as  proposed  by  this  ordi> 
nance,  would  have  reduced  the  harbor  area  to  about  16  acres,  and  the 
breakwater  protection  by  one-half.  These  limits  did  not  meet  the  ap- 
^  proval  of  the  Engineer  Department,  and  it  does  not  appear  that  the 
*  •council  further  urged  them. 

The  encroachments  have  also  been  the  subject  of  complaint  by  the 
collector  of  the  port  of  Marquette  and  by  various  vessel  masters  and 
owners,  and  complaint  by  the  same  parties  has  also  been  made  of  the 
practice  of  persons  engaged  in  the  lumber  business  at  the  north  end  of 
the  harbor  of  mooring  rafts  and  booms  of  logs  to  the  breakwater,  thereby 
prventing  vessels  in  the  harbor  from  approaching  the  breakwater  for  pro- 
tection. One  lumber  dealer  built  a  wharf  in  the  winter  of  1883-'84,  547 
feet  long,  parallel  to  the  breakwater,  with  an  L  ^t  right  angles  and  ex- 
tending to  within  60  feet  of  the  cribs,  inclosing  an  area  of  about  6  acres 
adjacent  to  the  shore  end  of  the  breakwater.  In  1887  the  same  per- 
son built  another  dock  412  feet  by  100  feet,  and  located  65  feet  in  {h>nt 
of  the  former  dock,  thus  encroaching  165  feet  further  upon  harbor  space 
that  could  be  used  for  anchorage  by  light  draught  vessels. 

^Notwithstanding  the  present  length  of  the  breakwater,  vessels  can 
not  lie  at  the  ore-docks  during  the  prevalence  of  seas  from  the  north- 
east and  around  to  a  point  a  little  to  the  north  of  east.  At  such  times 
they  sieek  anchorage  under  the  protection  of  the  breakwater.  The 
portion  of  the  harbor  that  then  affords  safe  anchorage-ground  is  said  by 
some  of  the  lake  navigators  to  lie  between  the  breakwater  and  a  line 
drawn  from  its  outer  end  to  the  middle  of  the  Orace  Furnace  Wharf,  an 
area  of  about  20  acres,  and  of  this  space  fully  one-third  is,  as  stated  by 
the  same  navigators,  rendered  absolutely  useless  for  vessels  on  account 
of  its  occupation  by  rafts  and  booms  of  logs. 

Finally,  on  March  3^  1888,  the  common  council  of  Marquette  passed 
an  ordinance  establishing  a  dock-line  which  included  the  extensions  of 
the  ore,  lumber,  and  other  wharves  to  that  date,  and  which  would  re- 
duce the  available  harbor  area  to  about  46  acres,  viz,  an  area  1,430  feet 
in  width  at  the  north  end  of  the  harbor,  1,870  feet  in  width  at  the  en- 
trance, and  i,210  feet  long,  measured  parallel  to  the  breakwater.  The 
line  is  shown  on  Tracing  No.  2,  herewith,  by  the  letters  G,  D,  B,  F. 

This  dock-line  was  not  approved  by  the  Department,  which  contem- 
plated the  establishing  of  harbor  lines  for  Marquette  under  the  pro- 
visions of  section  12  of  the  river  and  harbor  act  of  Congress  of  August 
11, 1888. 

A  meeting  of  citizens  of  Marquette  was  held  at  the  mayor's  office  on 
the  evening  of  November  27, 1888,  at  which  were  present  representatives 
of  the  railroad,  ore,  and  lumber  interests,  to  consider  the  subject  of 
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wharf  liues  and  the  commercial  needs  of  the  harbor.    The  Board,  by  iu- 
vitatioii,  attended  the  meeting. 

At  this  meeting  a  communication  to  the  Board  was  drawn  up  and 
signed  by  the  citizens  present,  setting  forth  the  desirability  and  ueces- 
8it3'  for  establishing  a  wharf-line  to  include  the  front  of  the  existing 
lumber  wharf,  built  in  1887,  at  the  north  end  of  the  harbor,  then  to  turn 
at  about  a  right  angle  and  to  run  parallel  to  and  1,400  feet  from  the 
breakwater.  In  tact,  providing  for  a  further  extension  of  all  the  wharves 
existing  along  the  principal  or  west  front  of  the  harbor,  the  greatest 
extension  of  dock  thus  proi>08ed  being  for  the  Detroit,  Mackinac  and 
Marquette  Railroad  Ore  Wharf,  which  could  thus  be  prolonged  870  feet 
The  adoption  of  this  line  (G,  D,  H,  Tracing  No.  2)  would  reduce  the 
harbor  area  to  3<S  J  acres. 

The  communication  is  herewith,  marked  Appendix  A.^ 

The  argument  for  such  an  advance  of  the  dock  front  was  that  the 
shipping  interests  did  not  have  one  half  of  the  dock  privileges  that 
were  then  necessary,  and  that  those  interests  would,  in  the  belief  of 
the  petitioners,  he  doubled  during  the  coming  season  of  navigation. 

In  addition,  it  was  represented  that,  to  prevent  further  advance  into 
the  harbor  of  the  existing  ore-docks  and  to  thus  force  the  railroad  and 
ore  companies  to  multiply  docks  and  ex])ensive  approaches  in  order  to 
obtain  needed  facilities,  instead  of  allowing  them  to  prolong  docks,  the 
approaches  to  which  were  already  built,  would  work  great  hardship  to 
an  industry  which  supplied  the  country  at  large  with  enormous  quan- 
tities of  ore. 

The  lumber  interests  also  urged  the  necessity  of  an  increase  of  wharf 
privileges  for  the  benefit  of  the  community  as  well  as  for  its  own  needs. 

A  letter  from  Mr.  George  L.  Burtis,  dated  November  27, 1888,  and 
setting  forth  such  necessity,  is  herewith,  marked  Appendix  B.* 

As  the  navigation  interests  of  the  lakes  were  not  represented  at  the 
meeting  at  the  mayor's  ofiice,  it  was  deemed  expedient,  on  account  of 
the  great  advance  of  the  dock-line  asked  for  by  the  citizens  and  reduc- 
tion in  harbor  area  that  would  follow  such  advance,  to  afitbrd  those  in- 
terests an  opportunity  to  be  heard  upon  the  subject.  As  communicat- 
ing witli  th4Mn  would  consume  several  weeks,  at  best,  the  Board  ad- 
journed November  28,  to  resume  the  subject  before  it  after  sufficient 
facts  and  expression  of  opinion  should  be  obtained  from  vessel  owners 
and  sailing  masters.  Letters  were  accordingly  addressed  to  several 
lake  navigation  companies,  and  to  several  experienced  lake  navigators, 
requesting  irom  them  an  expression  of  opinion  as  to  the  effect,  upon 
those  interests,  of  the  adoption  of  the  line  asked  for  by  the  citizens,  and 
also  of  other  lines  proposed.  With  these  letters  were  blueprint  maps 
of  the  harbor,  showing  some  of  the  principal  lin^s  under  discussion. 
(Please  see  Appendix  C* ) 

The  replies— see  Appendixes  D,  E,  F,  G,  H,  K,* — generally  denounceii 
the  obstruction  of  the  harbor  area  by  rafts  or  other  accumulations  of 
logs,  the  evil  effects  ot  which,  upon  navigation,  are  also  detailed  in  a 
letter  to  the  Board  from  the  office  of  the  collector  of  the  port,  dated 
November  27,  1888.    This  letter  is  herewith,  marked  Appendix  L.* 

Returning  to  Appendixes  D-K,*  the  letters  from  the  Lake  Superior 
Transit  Company  and  the  Lake  Carriers'  Association  expressed  the 
opinion  that  the  reduction  of  harbor  width  to  1,400  feet,  as  proposed  by 
the  citizens  of  Marquette  November  27,  1888,  would  not  curtail  the 
anchorage-space,  for  the  reason  that  the  only  safe  anchorage,  when  the 

•Omitted. 
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sea  is  from  the  northeast,  is  within  a  line  from  the  end  of  the  break- 
water to  about  the  point  D  (Tracing  No.  2). 

The  managing  owner  of  Wilson's  Transit  Line  writes  that  they  now 
get  along  with  the  harbor  as  it  is,  but  that  it  would  be  well  to  restrict 
^<  anything  that  encroaches  or  takes  up  much  of  the  harbor."  Taking 
everything  into  consideration,  he  favored  the  adoption  of  a  line  ^narked 
on  tracing  2  in  yellow)  to  afford  along  the  line  of  the  Grace  Furnace 
Wharf,  at  north  end  of  the  harbor,  a  width  of  1,736  feet,  and  the  same 
width  at  the  entrance. 

Captain  McDougall,of  Duluth,  a  practical  navigator  of  Lake  Superior, 
was  of  opinion  that  the  line  just  described  would  meet  the  needs  of 
navigation,  but  suggested  that  the  north  line  of  harbor  pass  through' 
the  front  of  the  outer  lumber  wharf  (built  in  1887).  This  north  line  is 
the  line  authorized  by  the  common  council  of  Marquette,  March  3, 1888, 
but  prolonged  300  feet  westwardly. 

Captain  Mclntyre,  of  Chicago,  superintendent  of  the  Lake  Michigan 
and  Lake  Superior  Transportation  Company,  in  effect  coincided  in 
opinion  with  Captain  McDougall. 

Were  the  lake- bed  at  the  north  end  of  the  harbor  composed  of  dredg- 
able  material,  a  large  anchorage  area  could  be  restored  by  the  removal 
of  a  portion  of  the  wharves  at  that  end  and  dredging  to  the  depth  re- 
quired. On  page  333,  Part  2,  of  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1876,  it  is  stated  that  tests  were  made  in  March,  1869,  of  the 
character  of  the  material  forming  the  lake-bed  upon  the  line  of  prolon- 
gation of  the  breakwater,  by  borings.  An  overlying  stratum  of  sand  of 
fTom  2  to  4  feet  in  thickness  was  found  upon  a  stratum  of  hardpan 
about  20  iuchts  iu  thickness.  Below  this  the  material  was  sand  as  far 
as  could  be  reached  with  the  apparatus  employed.  The  breakwater 
had,  at  this  date,  attained  a  length  of  about  760  feet. 

On  page  332  of  the  same  report  it  is  stated  that  the  character  of  the 
lake-bed  near  the  shore  is  rock,  covered  with  a  thick  stratum  of  sand. 

The  Lake- Survey  chart  of  Marquette  Harbor,  1859,  shows  a  sandy 
bottom  for  the  area  at  and  about  the  fronts  of  the  Grace  Furnace  and 
lumber  wharves,  and  also  a  small  patch  of  rock.  These  wharves  are  to 
the  west  of  the  breakwater. 

Some  of  the  lumber  wharves  are  built  on  piles  which  must  have  been 
driven  to  a  depth  of  5  or  G  feet,  if  not  more,  into  the  bed,  but  whether 
through  clay  or  sand  the  BourU  is  not  informed. 

To  dredge  to  a  depth  of  18  to  liO  let  t  up  to  the  line  of  the  Grace  Fur- 
nace Wharf  and  along  that  line  to  the  breakwater  (in  which  case  the 
lumber  wharf  built  in  1887  would  have  to  be  removed)  over  an  area  on 
which  the  depth  of  water  now  averages  13  feet  would  require  the  exca- 
vation and  removal  of  about  65,000  cubic  yards  of  material.  If  the  ma- 
terial were  of  sand  or  mud,  the  removal  would  not,  probably,  cost  more 
than  $10,000.  If  clay  or  hardpan  underlie  the  sand  within  the  depth 
of  dredging,  the  cost  might  amount  to  $25,000  to  $30,000,  and  even 
more.  It  is  believed  that  the  lo^s  of  the  area  at  the  north  end  of  the 
harbor  consequent  upon  the  building  of  the  lumber  wharf  in  1887,  and 
accepting  the  front  line  of  that  wharf,  prolonged  for  the  north  harbor 
limit,  would  be  compensated  by  a  breakwater  extension  of  150  feet  at  a 
probable  cost  of  $25,000. 

The  shipment  of  ore  at  Marquette  has  been  and  is  its  greatest  indus- 
try, the  annual  shipments  having,  as  early  as  1865,  amounted  to  nearly 
400,000  tons.  During  the  year  ending  June  30, 1874,  there  were  shipped 
678,879  tons. 
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At  the  meeting  of  citizens  of  Marqaette,  November  27,  it  was  stated 
that  the  total  yield  of  the  mines  in  the  district  back  of  Marqnette  was 
not  le.HS,  for  the  past  year,  than  1,500.000  tons,  nearly  one-half  of  which 
hail  to  Ik*  moved  by  rail  to  a  distant  point  for  shipment  by  water,  onac- 
connt  of  lac:k  of  dock  privilpges  at  Marqnette. 

It  was  reported  on  page  3:34,  Part  2,  Annual  Beport  of  the  Chief  of 
Engineers  for  1876,  that  it  was  no  nnusnal  occurrence  in  the  season  of 
navigation  to  see  fifty  vessels  riding  at  anchor  behind  the  breakwater 
or  attached  to  the  ore  docks  and  meichants'  piers  in  this  harbor  at  one 
and  the  same  time, 

Buch  and  even  a  greater  number  of  vessels  may,  at  any  time  in  the 
future,  r>cf.n|)y  the  harbor  and  its  slips  at  the  same  time,  and  rafts  of 
logH  to  l>e  converted  into  lumber  must  also  traverse  the  harbor.  Space, 
tliMi,  for  the  free  movement  of  vessels,  as  well  as  for  anchorage,  must 
be  (fonniden-d  in  tixing  the  dock  limits. 

I'he  Hoard,  after  fully  conRidering  the  facts  presented  and  the  pros- 
pective conimer(5e  of  Marquette,  and  bearing  in  mind  the  evident  intent 
of  C'ongrcHH  in  making  appropriations  for  Marquette  Harbor,  that  the 
improvement  should  be  primarily  for  the  benefit  of  the  general  public 
i»v  Hocnring  safety  and  convenience  of  lake  navigation,  is  of  opinion 
that  good  harbor  room  and  suflBcient  width  of  entrance  will  be  secured 
by  the  adoption  of  the  line  A,  B,  0,  D,  E,  F,  G  (see  tracing  No.  1  here- 
with), afl'ording  a  harbor  area  of  48  acres. 

The  Blip,  ABC,  will  separate  the  wharves  from  the  breakwater;  the 
loHH  of  the  space  between  the  line  C  D  and  the  front  of  the  Grace  Fur- 
nace Wharf,  prolonged,  can  be  compensated  by  an  extension  of  the 
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breakwater  at  a  cost,  probably,  not  more  than  that  of  dredging  op  to 
the  line  of  the  Furnace  and  adjoining  lamber  wharf;  a  uniform  width 
of  harbor  of  1,736  feet  will  be  provided :  and  the  line  generally  along 
the  west  of  the  harbor,  as  proposed,  will  not  conflict  with  breakwater 
extension ;  the  more  southerly  of  the  ore-docks  will  be  given  space  for 
extension  beyond  the  line  authorized  by  the  common  council  of  Mar- 
quette March  3, 1888;  and  no  hardship  will  inure  to  the  lumber  inter- 
ests by  the  adoption  of  the  line  proposed  by  the  Board.  Further,  as 
the  breakwater  is  extended,  the  anchorage  area  will  be  increased. 

^It  has  been  suggested  that  the  inconvenience  experienced  by  vessels 
when  lying  at  the  ore-docks  during  heavy  weather  would  be  consider- 
ably reduced  were  the  spaces  between  the  piles  supporting  the  most 
southerly  docks  filled  in  with  rock  or  other  heavy  material  to  stop 
waves  which,  after  passing  around  the  end  of  the  breakwat.er,  pass, 
though  broken  up,  between  the  rows  of  piles. 

The  improvement  of  the  harbor  in  the  interest  of  navigation  should 
not  be*  nullified  by  the  occupati<m  of  any  part  of  the  harbor  area  by 
rafts  or  booms  of  logs,  or  by  any  accumulation  of  logs.  Tows  of  logs 
must  undoubtedly  traverse  the  harbor  more  or  less,  but  they  should  do 
so  rapidly  and  be  immediately  thereafter  run  into  shoal  water,  where 
they  will  not  be  in  the  way  of  any  vessels.  They  should  be  kept  en- 
tirely away  from  the  l^reakwater  throughout  its  length.  Begarding 
the  adoption  for  the  dock  limit  at  the  north  end  of  the  harbor  of  the 
line  G  l3,  passing  through  the  fi'ont  of  the  outer  lumber  wharf,  it  may 
be  said  that  if  the  material  of  the  lake-bed  at  that  end  of  the  harbor 
be  dredgable,  private  parties  may  be  encouraged  to  provide  slips  at  ' 
right  angles  to  that  line.  Such  slips  would  add  to  the  length  of  dock 
front,  and  vessels  could  lie  in  them  with  far  greater  safety  than  they 
could  at  anchor  in  the  main  harbor. 

RECOMMEND ATION  FOR  ESTABLISHING  HARBOR  LINES  AT  MARQUETTE, 

MIOHiaAN. 

The  harbor  lines  to  be  the  inner  line  (west  side)  of  the  United  States 
Government  breakwater,  and  a  dock  line  as  marked  by  the  letters  A, 
B,  C,  D,  E,  P,  G,  on  tracing  No.  1,  herewith,  the  dock  line  (A,  B,  C,  D, 
E,  F,  G)  being  further  described,  and  located  as  follows : 

Beginning  at  a  point  on  the  west  face  of  the  United  States  Govern- 
ment breakwater,  260  feet  from  the  shore  end  thereof;  thence  due  west 
75  feet ;  thence  in  a  southerly  direction,  parallel  to  the  east  face  of  the 
United  States  Government  breakwater,  535  feet;  thence  west,  1^  de- 
grees  north,  1,667  feet;  thence  due  south  2,293  feet;  thence  south  19 
degrees  west,  1,660  feet ;  thence  south  12J  degrees  east,  to  the  east  and 
west  subdivision  quarter  line  produced,  of  section  26,  township  48 
north-,  range  25  west. 
Respectfully  submitted. 

Ghas.  J.  Allen, 

Major  of  Engineers. 
Ghas.  E.  L.  B.  Davis, 

Major  of  Engineers. 
James  B.  Quinn, 

Major  of  Engineeri. 

The  Ohief  of  Engineers,  U.  S.  A. 


2038    report  of  the  chief  of  engineers,  u.  s.  army. 

i^etter  of  the  chief  of  engineers  to  major  james  b,  qunm, 

corps  of  kngineers. 

Office  of  the  Chief  of  Engineers, 

United  Statf^  Armt, 
Wtuhingtonj  D.  C,  February  4, 1889. 

Major:  The  report  of  January  13, 1889,  from  the  Beard  of  Engi- 
neer Officers  constituted  by  paragraph  1,  Special  Orders,  No.  64,  Head- 
quarters Corps  of  Engineers,  November  19,  1888,  to  establish  the  har- 
bor lines  in  Marquette  Harbor,  Michigan,  was  submitted  to  the  Secre- 
tary of  War  with  the  following  indorsement — 

f  Flxst  indonement.] 

Office  Chief  of  Enoinkxrs, 

U.  8. 
January  25,  1889. 

Rflspectfnlly  submitted  to  the  Secretary  of  War. 

It  appearing  that  the  conclusiuDS  of  the  Board  of  Engineers  Officen  in  the  within 
report  will  best  meet  the  convenienee  and  safe! 3'  of  vessels  trading  to  the  port,  it  is 
recommended  that  the  line  herein  described  for  adoption  and  also  represented  on  the 
accompanying  map  marked  No.  1,  and  si^ed  by  the  members  of  the  Board,  be  estab- 
lished, under  authority  of  section  12  of  the  rivei  and  harbor  act  of  August  11, 1888,  aa 
the  harbor  lines  of  Marquette  Harbor,  Michigan,  beyond  which  no  piers  or  wharves 
shall  be  bnilt  or  deposits  made. 

Thos.  Lus'coln  Caset, 
Brig.  Geii.,  Chief  of  Engineer: 

and  returned  with  the  following  indorsement: 

[Second  iDdorsement.! 

War  Department,  January  30,  1889. 

Approved. 

Wm.  C.  Exdicott, 

Secretary  of  War, 

The  recommendations  of  the  Board  are  as  follows : 

RECOMMENDATIOX  for  establishing  harbor  lines  at  MARQUETTE  HARBOR,  MICH- 
IGAN. 

The  harbor  lines  to  be  the  inner  line  (west  side)  of  the  United  States  Government 
breakwater,  and  a  dock  line  as  marked  by  the  letters  A,  B,  C,  D,  £,  F,  G  on  tracing 
No-  1,  herewith,  the  dock  line  (A,  B,  C,  D,  E,  F,  G)  being  further  described  and 
located  as  follows : 

Beginning  at  a  point  on  the  west  face  of  the  United  States  Government  breakwater, 
260  feet  from  the  shore  end  thereof;  thence  due  west  75  feet;  thence  in  a  southerly  di- 
rection, parallel  to  the  east  face  of  the  United  States  Government  breakwater,  535 
feet ;  theuce  west,  1^  degrees  north,  1,667  feet ;  thence  due  south  2,293  feet ;  thence 
south,  19  degrees  west,  1,660  feet ;  thence  south,  12f  degrees  east,  to  the  east  and 
west  subdivision  quarter  line  produced,  of  section  26,  township  48  north,  range  25 
west. 
Respectfully  submitted. 

Chas.  J.  Allen, 
Major  of  Engineers^   U.  S.  A. 

Chas.  E.  L.  B.  Davis, 
Major  of  Engineers,  U,  S.  A. 
James.  B.  Quinn, 
Major  of  EngineerB,  U.  8.  A. 

All  of  which,  toj^ether  with  a  traced  copy  of  map  No.  1,  above  referred 
to,  is  transmitted  for  your  information  and  guidance. 

These  lines  should,  if  possible,  be  so  marked  as  to  be  readily  identi- 
fied by  those  interested,  in  order  to  prevent  any  encroachment  thereoa 
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through  igDorance  or  design.    Yoa  will  please,  therefore,  suboiit  a  plan 
for  80  doing. 

By  the  above  action  of  the  Secretary  of  War  the  appropriation  of 
$25,000  for  this  harbor  in  the  river  and  harbor  act  of  August  11, 1888, 
becomes  available* 
By  command  of  Brig.  Gen.  Casey : 

Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  JEngineen. 
M%j.  Jamks  B.  Quinn, 

Corps  of  Engineers  J  U.  S.  A. 


ustter  of  major  jambs  b.  quinn,  corps  of  enoinebbs,  to  the 

chief  of  engineers. 

United  States  Engineer  Office, 

Duluth,  Minn.y  February  12, 1889. 

General  :  In  pursuance  with  instructions  contained  in  your  letter 
of  4th  instant,  I  have  the  honor  to  submit  the  following  project  for 
marking  the  harbor  lines  of  Marquette  Harbor,  Michigan : 

PROJECT. 

First.  That  the  lines  be  marked  by  monuments  upon  the  shore  placed 
in  range  and  located  in  position  by  triangulation  from  stations  estab- 
lished in  secure  positions  upon  the  shores  of  the  harbor,  each  monu- 
ment to  be  witnessed  by  two  or  more  stakes.  These  monuments  and 
witness  stakes  to  be  of  l^-inch  gaspipe,  4  feet  long,  with  welded  iron 
points  and  caps,  and  to  be  driven  so  that  cap  shall  be  at  least  18  inches 
below  surface  of  ground.  Each  monument  to  contain  within  it  a  strip 
of  tin  with  description  stamped  upon  it.  Marks  upon  existing  struct- 
ures in  range  to  be  made  with  brass  tacks  and  paint. 

Second.  Notices  to  be  painted  upon  boards  and  nailed  up  on  the 
United  States  breakwater  at  the  point  where  the  line  C  D  intersects 
it,  and  also  upon  the  extremity  of  the  Marquette,  Houghton  and  .Onto- 
nagon Railroad  Ore  Wharf,  stating  that  no  new  dock  constructions  or 
obstructions  of  any  kind  will  be  permitted  south  of  or  east  of  line  (giv- 
ing description  of  line  in  each  case). 

Third.  That  the  honorable  mayor  and  council  of  the  city  of  Marquette 
be  notified  of  the  establishment  of  the  line,  and  be  asked  to  co-o[>erate 
by  such  ordinance  and  regulations  as  may  be  necessary  to  preserve  the 
harbor  lines,  if  this  has  not  already  been  done. 

The  tracing,  showing  dock  line  and  positions  of  the  triangulation  sta- 
tions marked  by  yellow  dots,  and  the  range  monuments  marked  with 
red  dots,  is  inclosed  herewith. 

Fourth.  The  estimated  cost  of  making  the  necessary  triaugulations, 
placing  monuments,  and  posting  notices,  including  nil  necessary  mate- 
rials, will  not  exceed  $175. 

Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
(Through  Ool.  O.  M.  Poe,  Corps  of  Engineers,  U.  S.  A.,  Division  En- 
gineer,  Northwest  Division.) 
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CJinTEB  States  Ekghtees  Office, 

Detroit^  Febntary  15, 1889. 

Bespectfolly  forwarded  to  the  office  of  the  Chief  of  Engineers,  i^ 
proved  and  recommended. 

O.  M.  PoB, 
Colonel  of  Eng^meen, 
IHvisum  Bmgmetr^  Northttest  Divimon. 

Office  Chief  of  Eroiheebs, 

U.  S.  Aext, 

F^MTMory  20j  1880. 

Bespectfhlly  returned  approved. 

•  •••••• 

By  command  of  Brig.  Qen.  Casey : 

Jas,  C.  Post, 
Major  of  Engineers. 


APPENDIX  I  I. 


IMPROVEMENT  OF  HAEBORS  ON  THE  WEST  SHORE  OF  LAKE  MICHIGAN^ 
NORTH  OF  WAUKEGAN,  ILLINOIS-IMPROVEMENT  OF  FOX  AND  WIS- 
CONSIN RIVERS. 


REPORT  OF  MAJOR  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS,  ' 


IMPROVEMENTS. 


1.  MaDistic^ue  Harbor,  Michigan. 

2.  Cedar  River  Harbor,  Michigan. 

3.  Menomonee  Harbor,   Michigan    and 

Wisconsin. 

4.  Oconto  Harbor,  Wisconsin. 

5.  PeDsaukee  Harbor,  Wisconsin. 

6.  Green  Bay  Harbor,  Wisconsin. 

7.  Harbor  of  Refuge  at  entrance  of  Stur- 

geon Bay  Canal,  Wisconsin. 

8.  Abnapee  Harbor,  Wisconsin. 

9.  Kewannee  Harbor,  Wisconsin. 
10.  Two  Rivers  Harbor,  Wisconsin. 


11.  Manitowoc  Harbor,  Wisconsin. 

12.  Sheboygan  Harbor,  Wisconsin. 

13.  Port  Washington  Harbor,  Wisconsin. 

14.  Harbor  of  Refnge  at  Milwaukee  Bay, 

Wisconsin. 

15.  Milwaukee  Harbor,  Wisconsin. 

16.  Racine  Harbor,  Wisconsin. 

17.  Kenosha  Harbor,  Wisconsin. 

18.  Waukegan  Harbor,  Illinois. 

19.  Fox  and  Wisconsin  rivers,  Wisconsin. 

20.  Operating  and  care  of  locks  and  dam» 

on  the  Fox  River,  Wisconsin. 


EXAMINATIONS. 


21.  Centreville  Creek,  Manitowoc  Coun- 

ty, Wisconsin. 

22.  Kenosha  Harbor,  Wisconsin,  for  ref* 

nge. 


23.  Oconto  Harbor,  Wisconsin,  channel 

16  feet  deep  and  75  feet  wide  from 

giers  to  first  contour  in  river  at 
pies  Slough. 

24.  Racine  Harbor,  Wisconsin,  enlarging: 

and  deepening  channel. 


United  Btatbs  Engineer  Office, 

Milwaukee,  Wis.y  July  10, 1889. 

Sir  :  I  have  the  honor  to  transmit  herewith  annual  reports  for  the* 
works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal  year 
ending  Jane  30, 1889. 

Very  respectfolly,  your  obedient  servant, 

Ghas.  E.  L.  B.  Davis, 

Major  of  Engineered 

The  Ohibf  of  Enoinebbs,  U.  S.  A. 
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III. 

IMPROVEMENT  OF  MANISTIQUE  HARBOR,  MICHIGAN. 

Object, — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
mouth  of  the  Manistique  River,  where  the  harbor  of  Manistique  is  sit- 
uated. 

Project — The  original  project,  adopted  in  1880,  provided  for  the  ex- 
cavation of  about  20,000  cubic  yards  of  material  to  complete  a  channel 
150  feet  wide  and  12  feet  deep  between  the  piers  constructed  by  local 
enterprise  at  the  mouth  of  the  Manistique  River. 

Present  works. — No  construction  work  was  done  by  the  United  States 
Government. 

Depth  of  water. — Originally  there  was  but  a  depth  of  7  feet,  which 
was  increased  to  10  feet  before  any  appropriation  had  been  made  by 
the  Government.    The  present  depth  is  unknown. 

Operations  during  the  fiscal  year. — None. 

Remarks  and  recommendations, — An  appropriation  of  $5,000  was  made 
for  this  harbor  in  1880,  and  one  of  $1,000  in  1881. 

The  only  work  done  under  these  appropriations  was  tbe  removal  of 
11,780  cubic  yards  of  material  in  1880,  under  a  contract  with  the  Chi- 
cago Lumbering  Company. 

In  October,  1880,  a  survey  of  the  harbor  showed  that  the  direction  of 
the  piers  lay  across  the  natural  channel.  At  this  time  a  storm  had 
carried  away  about  330  feet  of  the  west  pier,  and  the  company  which  had 
built  the  pier  and  had  also  secured  the  contract  for  dredging  had  deter- 
mined to  rebuild  this  portion  of  the.  pier.  Maj.  H.  M.  Robert,  Corps  of 
Engineers,  United  States  Army,  the  officer  then  in  charge,  notified  the 
superintendent  of  the  company  that  the  pier  lines  would  have  to  be 
rectified  so  as  to  conform  to  the  natural  channel.  The  company  declin- 
ing to  accede  to  this  request,  their  contract,  which  had  been  extended 
from  December,  1880,  to  June,  1881,  was  suspended.  There  have  beea 
no  operations  at  this  harbor  since,  and  no  money  is  asked  for  its  im- 
provement. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  ISi^O,  page  1931) |6,000. 00 

Appropriated 6,000.  (X) 

Money  statement. 

July  1,  1888,  amount  available $3,101.79 

July  1,  1889,  balance  available - 3, 101,79 


Commercial  statistics  for  the  calendar  year  ending  December  31,  1888. 

[Furnished  by  W.  H.  Hill.l 

Name  of  harbor,  Manistique,  Mich. ;  collection  district,  Superior,  Mich. ;  nearest 
light-house.  Poverty  Island,  Mich. 


Arrivals  and  departures  of  vessels. 

• 

Descriptiun. 

Arrivals. 

Departures. 

Steain 

235 
146 

381 

Ibns. 
100,708.77 
12,991.00 

335 
146 

381 

Tons, 
100. 708. 77 

SaU 

12.M4.00 

Trttftl 

118.702.77 

113,702.77 
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Principal  articles  of  export  and  import. 


EXPORTS. 


Lath namber..  12,586,807  1  PosU,feBOe number..         Gi,219 

Lumber f^et,  B.M..  64,237,085  |  Shisgles do....  0,366,000 

Total  approximate  Talne,  $810,000. 

IMPORTS. 


Apples barrels..  1,400 

Brick number..  100,000 

Beer  and  liquors barrels. .  400 

Coal tons-.  1,000 

Com buphels..  2,000 

Flour barrels..  3,000 

Hay tons..  800 

Total  approximate  value,  $385,000. 


Iron  and  steel pounds . .  50, 000 

Livestock number..  500 

Merchandise,  general tons. .  800 

Oats bushels..  22,000 

Oil barrels..  550 

Salt do....  800 


I  I  2. 


IMPROVEMENT  OF  CEDAR  RIVER  HARBOR,  MICHIGAN. 


Object — To  secure  a  navigable  chanuel  from  Green  Bay  into  Cedar 
River,  wliere  the  harbor  of  Cedar  River  is  located. 

Project — The  original  project  adopted  in  1883  provided  for  the  con- 
atractiou  of  two  parallel  piers  200  feet  apart,  extending  from  the  mouth 
of  Cedar  River  to  the  16-foot  contour  in  Green  Bay,  and  dredging,  a 
channel  between  them  14  feet  deep;  also  removing  an  outer  shoal  by 
dredging  to  a  depth  of  15  feet. 

A  moditicatiou  of  this  project  approved  in  1884  provided  for  continu- 
ing the  piers  in  a  direct  line  with  the  part  already  built  instead  of  at  an 
angle,  as  originally  proposed. 

Present  works. — Pile-piers  lined  with  sheet-piling:  (1)  East  pier,  754 
feet  in  length,  16  feet  wide;  (2)  west  pier,  301  feet  in  length,  16  feet 
wide.    All  were  built  in  1883-1885  and  are  in  good  condition. 

Depth  of  water. — Originally  8  to  10  feet,  obstructed  by  a  3-foot  bar  in 
front  of  the  mouth. 

Soundings  made  in  October,  1885,  showed  a  channel  about  50  feet  in 
width,  13  feet  deep,  and  100  feet  in  width,  11  feet  deep. 

Operations  during  the  fiscal  year. — Not  any. 

Remarks  and  recommendations. — The  commerce  of  Cedar  River  is  en- 
tirely local  and  incidental  to  a  single  saw-mill.  A  harbor  of  refuge  does 
not  seem  to  be  needed  at  this  point,  and  if  it  were,  the  conditions  are 
not  favorable  for  its  construction.  No  appropriation  for  continuing 
this  improvement  has  been  recommended  since  1885. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1882,  page  2121) $138, 000 

Appropriated 30,000 

Money  statement 

Jnly  1,  1888,  amoant  available |2,335.02 

July  1,  1889,  balance  available 2,335.02 

i  Amount  (estimated)  required  for  completion  of  existing  project 108,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 
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Commercial  ttatutiet/w  the  calendar  year  1888. 

[Famished  by  Spalding  Lnmber  Compuiy.] 

Name  of  harbor,  Cedar  River,  Michif^an  ;  collection  district,  Superior,  Michigan ; 
nearest  light-honse,  Chambers'  Island,  Wisconsin. 

Arrivals  and  departures  of  vessels. 


Detcription. 

ArriTmlB. 

DopartttTfiB. 

StMin 

185 

50,000 
62,  OM 

200 
185 

Tens. 
501,000 
02,000 

SaII 

Tot»l 

38S 

11.',  000 

385 

112,000 

Principal  artkHes  of  export  and  import. 


Bark oords. 

HidM poondB. 

Lath namber. 

Lumber feet,  B.M. 

Polee,  telegraph namber . 

Posts,  fence do... 

Total  approximate  ralae,  $800,000. 


Ajyples barrels. 

Briok number. 

Beer  and  liquors barrels. 

Coal tons. 

Com bashels. 

Flour barrels. 

flay tons. 

Iron  and  steel pounds. 

Total  apivoximate  Talue,  $150,000. 


BXPOBTS. 


200 

7,500 

6,000,000 

28,000,000 

2,000 

250,000 


ShingleB number. 

Piles feet. 

Timber,  squared Unear  feet. 

Ties,  railroad number. 

Wood cords. 


IMPORTS. 


800 

75,000 

500 

100 

1,000 

1,500 

850 

26.000 


Lire  stock number. 

Lime barrels. 

Merchandise,  general tons. 

Oats I bushels. 

Oil barrels. 

ProTisions pounds. 

Salt do... 

Saw-logs feetkB.M. 


10. 000, 900 

500,000 

200,000 

)76,0U0 

4,500 


200 

200 

3t)0 

12,000 

200 

35.000 

75,000 

200,000 


"3. 

IMPROVEMENT  OF  MENOMONEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

Object. — ^To  secare  a  navigable  chaDnel  from  Green  Bay  into  Menom- 
onee  Biver,  where  the  harlK)r  of  Menomonee  is  situated. 

Project. — ^The  original  project,  adopted  in  1871,  provided  for  the  con- 
strnction  of  two  parallel  piers,  400  feet  apart,  extending  from  the  mouth 
of  the  river  to  the  15foot  contour  in  Green  Bay,  and  dredging  a  chan- 
nel between  them  14  feet  deep.  In  1874  it  was  decided  to  extend  the 
piers  to  the  16-foot  contour. 

Present  worJcs. — (1)  liTorth  pier,  1,854  feet  in  length,  consisting  of  5S5 
feet  of  slab-pier  20  feet  wide ;  609  feet  of  pile-pier,  481  feet  of  the  same 
having  a  width  of  14  feet,  and  128  feet  a  width  of  18  feet^  660  feet  of 
cribs,  610  feet  with  a  width  of  20  feet,  and  60  feet  with  a  width  of  24 
feet.  (2)  South  pier,  2,710  feet  in  length,  consisting  of  1,900  feet  of 
pile-pier,  1,804  feet  having  a  width  of  14  feet,  and  96  feet  a  width  of  18 
feet;  and  810  feet  of  cribs  20  feet  wide. 

The  pile-piers  were  built  1871-1874,  and  the  cribs  187^1884. 

The  cribs  are  in  good  condition.  It  is  probable  that  some  repairs  will 
be  needed  to  the  pile-piers  at  an  early  date. 
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Depth  of  water. — Originally  4  feet  In  1880,  at  the  outer  end  of  the 
north  pier,  16  feet;  soath  pier,  11  feet.  In  1886  a  channel  270  feet  in 
width  and  14  feet  deep  was  dredged  between  the  piers  and  through  an 
outer  bar  that  projected  from  the  south- pier  head. 

Operations  during  the  fiscal  year, — A  survey  ordered  by  act  of  Con- 
gress approved  August.  11, 1888,  with  a  view  of  deepening  the  channel 
to  16  feet,  and  extending  it  up  the  river  for  a  distance  of  about  2  miles, 
is  nearly  completed. 

A  special  report  relating  to  this  subject  will  be  transmitted  as  soon 
as  the  necessary  maps  and  estimates  can  be  prepared.  There  have  been 
no  other  operations  during  the  fiscal  year. 

Remarks  and  recommendation's, — The  navigation  of  this  harbor  presents 
some  peculiar  and  exceptional  features,  viz :  Vessels  entering  for  car- 
goes come  light,  and  no  heavily-laden  craft  seek  it  for  shelter  ]  the  de- 
parting lumber-laden  vessels,  with  a  draught  of  13  or  14  feet,  wait  for 
smooth  water,  and  consequently  the  usual  allowance  of  4  feet  play  in 
depth  is  not  necessary  at  this  harbor. 

The  extension  of  the  south  pier,  under  the  present  project,  is  not  con- 
sidered necessary,  for  if  the  bar  should  reform,  it  could  be  removed  by 
dredging  at  small  expanse. 

The  Meuomouee  Lumber  Company  still  continue  their  unauthorized 
and  improper  use  of  the  south  pier  by  piling  their  lumber  thereon,  while 
they  moor  heavy  barges  and  scows  to  the  north  pier. 

It  is  proposed  to  apply  available  funds  to  the  maintenance  of  the 
channel  and  piers. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1874,  Part  1,  page  139) .  |212, 000 
Appropriated 212,000 

Money  statement. 

July  1,  1888,  amount  available |2,370.30 

Fuel  sold  to  officers,  deposited  to  credit  of  appropriation 20. 00 

Amoont  appropriated  by  act  of  August  11,  l>i8ii 9,000.00 

11. 390. 30 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1888 316.46 

July  1,  1889,  balance  available 11,073.84 


Commtrcial  itatUtios  for  Ihe  calendar  year  1888. 

[FumiBhed  by  C.  H.  Call,  collector  of  ciutoma.] 

Name  of  harbor,  Menomonee,  Michigan  and  Wisconsin ;  collection  district,  Superior, 
Michigan ;  nearest  light-house,  Menomonee,  Michigan. 

ArrivaU  and  departures  of  vessels. 


Description. 

Arrivals. 

Doparturea. 

Btvsni X         .  X. 

Ko. 
280 
415 

Tom. 
240,600 
201, 700 

Ko. 
2S0 
415 

Tom. 
240,600 
261,  IW 

B«ii '..-... ::"""":""""::::..: 

Total 

fl05 

002,:>90 

605 

508,890 
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Principal  articlen  of  export  and  import. 


EXPOEXa 


Latb number..    60,000,000 

Lnraber feet.  B.  M..  250,  COO.  000 

Pickets,  fence number..      1,000,000 

Total  approximate  ralne,  $7,583,500. 


Shingles number..    65.000.000 

T»6«,raaroad do....  95.000 

Wood cords..  2,f03 


IMPORTS. 

Merchandise {Cenenl $1,710,000  ,  8aw-loga feet, B.M..  250, 000, OuO 

Total  approximate  rahie,  $3,210,000. 


II4. 

IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigabla  chanuel  from  Green  Bay  ap  the  Oconto 
River  to  the  city  of  Oconto. 

Project. — The  original  project  adopted  in  1882  provided  for  tlie  forma- 
tion of  a  channel  100  feet  wide  and  8  feet  deep,  by  extending  the  slab- 
pier  boilt  by  the  city  to  the  10-foot  contonr  in  Green  Bay,  and  di^dgiug 
between  the  piers  and  up  the  river  to  Section  Street  Bridge,  a  distance 
of  about  2  miles ;  the  piers  to  be  parallel  to  each  other  and  loO  feet 
apart. 

"Present  worJcs. — (1)  Xorth  pier,  1,603  feet  long,  20  feet  wide.  For 
1,000  feet  the  piles  are  5  feet  apart;  for  the  remaining  503  feet  the 
piles  are  4  feet  apart  on  the  channel  side  and  2  feet  apart  on  the  oater 
side,  the  latter  being  ])rovided  with  walling  timbers,  cross-ties  and  tie- 
rods.  The  filling  is  composed  of  slabs  and  edgings  ballasted  with  sand. 
(2)  South  pier,  2,161  feet  long,  20  feet  wide.  For  1,850  feet  the  piles  are 
5  feet  apart:  the  remaining  351  feet  is  close  piling.  The  filling  is  com- 
posed of  slaos  and  edgings  ballasted  with  sand,  except  the  outer  301 
feet,  which  is  covered  with  2  feet  thickness  of  stone.  (3)  The  outer  side 
of  the  south  pier,  beginning  300  feet  from  tUe  outer  end,  for  a  distance 
of  1,000  feet,  is  protected  from  ice  ])ressure  by  a  line  of  close  piling, 
thence  shoreward  for  a  distance  of  850  feet  by  riprap.  (4)  Additional 
stjibility  is  given  to  1,850  feet  of  the  south  pier  by  a  line  of  piles  on  the 
channel  side  3  feet  apart,  provided  with  walling  timbers,  cross-ties,  and 
iron  tie-rods  at  intervals  of  9  feet. 

These  piers  were  built  1882-1885,  and  are  in  fair  condition,  except 
that  sections  1  and  2  of  the  north  pier  for  a  length  of  about  76  feet 
were  reported  damaged  May  12,  1889,  by  fire. 

Depth  of  water, — Originally  2  feet,  increased  to  3J  feet  by  local  enter- 
prise. Soundings  made  in  November,  1888,  showed  a  channel  between 
the  piers  of  about  5  feet  in  depth,  a  shoaling  of  nearly  3  feet  since  July, 
1887.  To  restore  this  portion  of  the  improvement  to  the  depth  con- 
templated by  the  present  project  will  require  the  removal  of  34,1K)0 
cubic  yards  of  material.  The  channel  in  the  river  was  also  probably 
seriously  damaged  by  the  severe  freshet  that  caused  the  shoaling 
between  the  piers. 

Operations  during  the  fiscal  year. — By  hired  labor  and  open  purchase 
650  feet  of  re-enforcement  piling  were  built  on  the  channel  side  of  the 
south  pier,  and  600  feet  provided  with  riprap  on  the  opposite  side  of 
the  pier. 

Minor  repairs  were  also  made  to  sections  8  to  13  of  the  north  pier. 


APPENDIX   II KEPOBT   OF   MAJOR   DAVIS.  2047 

Remarks  and  recommendations. — It  is  contemplated  to  repair  the  dam- 
ages caused  by  fire  to  the  north  pier,  and  to  do  dredging  with  one  and 
probably  two  United  States  dredges  this  season  as  soon  as  they  oan  be 
spared  from  work  that  is  more  argent.  It  is  probable  that  the  funds 
available  will  admit  of  continuing  the  dredging  in  the  spring  of  1890. 

The  history  of  this  work  of  improvement  is  somewhat  peculiar. 

A  survey  of  the  mouth  of  the  Oconto  River  was  ordered  by  the  act  of 
July  11, 1870,  and  was  made  in  the  same  year  under  the  direction  of 
Maj.  D.  G.  Houston,  Corps  of  Engineers,  who  reported  that — 

Qeneral  oommeree  and  navigation  will  not  be  benefited  by  a  harbor  at  this  point. 
The  amount  reqaired  for  the  entire  and  permanent  completion  of  the  work  is 
1500,000.00.    (See  Keport  of  Chief  of  Engineers  for  lfi7l,  page  121.) 

The  act  of  March  3,  1879,  directed  a  re-examination  or  survey,  which 
was  also  made  under  Major  Houston's  direction,  and  in  October,  1879, 
that  of^cer  reported  a  reduced  estimate,  amounting  to  $382,027.18. 
(See  Beport  of  Chief  of  Engineers  for  1880,  page  1974).  Both  of  these 
estimates  were  based  on  securing  a  12- foot  channel. 

In  January,  1881,  the  Secretary  of  War  was  informed  that  the  citi- 
zens of  Oconto  had  undertaken  the  work  of  improvement  on  a  miicb 
more  economical  plan  than  that  recommended  by  the  Government  engi- 
neer, and  a  request  was  made  for  a  further  examination,  with  the  hope 
that  a  small  appropriation  might  be  made  in  aid  of  the  work.  Major 
Houston  made  an  examination,  and,  while  not  indorsing  the  method  of 
construction  adopted  by  the  citizens,  reported  that  an  appropriation  of 
$5,000  or  $10,000  "  would  be  of  great  assistance^  to  the  people  in  carry- 
ing on  the  work  of  improvement. 

The  character  of  the  citizens'  plan  and  estimate  may  be  judged  from 
the  fact  that  they  proposed  to  build  1,800  feet  of  pier  for  $1,500,  or  83^ 
cents  per  linear  loot. 

The  act  of  March  3,  1881,  appropriated  $10,000  for  improving  Oconto 
Harbor,  it  is  believed,  on  the  strength  of  the  above-quoted  remark  of 
\lajor  Houston. 

Maj.  H.  M.  Bobert,  Corps  of  Engineers,  having  succeeded  to  the 
charge  of  the  work,  submitted  a  project  in  1881  to  obtain  an  8-foot  chan- 
nel, at  an  estimated  cost  of  $12.^,000.  This  was  modified  in  1883,  the 
revised  estimate  involving  a  total  cost  of  $150,000,  which  is  the  project 
at  present  being  carried  out. 

The  first  appropriation  for  the  harbor  was  made  in  1881,  and  work 
was  begun  in  the  ensuing  year. 

The  channel  is  often  used  for  booming  and  mooring  logs  and  lumber 
scows,  and  the  piers,  built  in  the  cheapest  practicable  manner,  are  con- 
stantly receiving  injuries  from  such  use,  the  piles  being  frequently'' 
broken  and  the  slab-dUing  washing  out.  That  part  of  the  piers  built 
by  the  citizens  was  repaired  by  the  local  authorities  in  July  and  August, 
1888. 

The  south  pier  is  built  to  the  full  length  contemplated  by  the  ap- 
proved project. 

To  complete  the  north  pier  to  the  10-foot  contour,  as  originally  de- 
signed, would  require  an  extension  of  875  feet,  at  a  cost  of  about 
$10,000.  As  the  south  pier  is  the  weather  pier,  and  as  the  north  pier  is 
protected  by  the  south  pier  and  by  Peshtigo  Point,  on  the  north,  it 
would  seem  to  be  unnecessary  to  extend  the  north  pier  any  farther. 

It  is  recommended  that,  if  Congress  should  continue  to  make  appro- 
priations for  this  improvement,  the  expenditure  of  the  money  be  made 
contingent  on  the  city  of  Oconto  keeping  in  repair  the  part  built  by  pri- 
vate enterprise. 
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List  of  material  aud  labor  med  in  huilditig  650  liiMor  feet  of  r&4mfaroemeni  piUng  and 
riprapping  600  feet  of  the  eouth  pier,  and  making  minor  repaire  to  tke  north  pier  at  Ooonto 
Harbor,  meconein,  in  1888. 


ArtidM. 


Bound  piles UiMArfiMt. 

Pine  timber feet,  B.H. 

Iron  screw- Ixdta  and  tie*rod8 ponnds. 

Stone oords. 

DriTinr  piles each. 

Bentofsoowandtowine 

Sundry  supplies  and  toMS 

Labor  


Total. 


QiUBttty. 


5,400 

14,970 

10,760 

00.9 

210 


PcSm. 


•0.10 
15.00 

8.05 

8.50 

2.0972 


ADonnt. 


0640.00 
224.  W 
284.87 
349.65 
453.00 
68.50 
10.29 
880.94 


2,84L88 


Estimated  cost  (see  Report  of  Chief  of  Engineers  for  1883,  page  1646) 
Appropriated 


1150,000 
68,000 


Money  statement. 

Jnly  1,  1888,  amoant  ayailable |199.64 

Amount  appropriated  by  act  of  Angnst  11, 1888 20,000.00 

20, 199. 64 
Joly  1,  1889,  amount  expended  during  fiscal  year,  exolnsiTe  of  liabilities 

outstanding  July  1,  1888 4,213.31 

July  1,  1889,  balance  available..... 15,986.33 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 82, 000. 00 

Submitted  in  compliance  with  requirements  of  oections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Commercial  etaiietics  for  the  calendar  year  1888. 
[Furnished  by  W.  H.  Young.] 


Name  of  harbor,  Oconto,  Wis.;  collection  district,  Milwaukee,  Wis.;  nearest  light* 
house,  Sherwood  jPoint,  Wis. 


Arrivals  and  departures  of  vessels. 


fiteam 
Sail... 


Total. 


Description. 


Arrivals. 


No. 
127 
90 


217 


Tons. 
7,820 
28^900 


80^220 


Departures. 


Ifo. 
140 
103 


243 


Tons. 
7.560 
33,000 


40,500 


i 


Principal  articles  of  export' and  import. 


Apples barrels.. 

Bark cords.. 

Barley bushels . . 

Beans do — 

Beer barrels.. 

Bggs dozen . . 

Fisn pounds.. 

Hav tons.. 

Hides pounds.. 

Iaw number.. 

Lumber feet,B.  M^.. 

Livestock number.. 

Total  approximate  value,  $1,885,000 


EXPORTS. 


1.200 

2,350 

2,000 

1.600 

5,000 

400 

3,000,000 

300 

45,000 

19, 200. 000 

53, 000, 000 

300 


Merchandise,  general tons.. 

Mill-stufb do  ... 

Pease bushels.. 

Plaster,  land tons.. 

Pork barrels.. 

Provisions pounds.. 

Potatoes bushels.. 

Poles,  telegraph number.. 

Posts,  fence do.... 

Shinies do 

Ties,  railroad do.... 


460 

800 

2,000 

60 

2,400 

400.000 

4.000 

20,000 

077,000 

40,000,000 

860,000 
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Principal  articles  of  export  and  tm|>ori— Contiiined. 


IMPORTS. 


Apples barrelB.. 

Bftney buahels.. 

Brlok namber.. 

Boer  and  Uqaon barrelB. . 

Coal tons.. 

Com bnsbela.. 

Fioar barreU.. 

Haj tons.. 

Iron  and  steel poonds.. 

Lire  stock number.. 

Leather pounds.. 

Lumber feet^KK.. 

Total  approximate  value,  $471, 000. 


1,000 

6,000 

450,000 

4,000 

1,600 

20.000 

12,000 

1,800 

240,000 

900 

140,000 

500,000 


Latb number. 

Lime barrels. 

Merchandise,  general tons. 

Oats bushels. 

Oil barrels. 

Provisions pounds. 

Salt....... barrels. 

Shingles number. 

Saw-logs feetkB.M. 

Wheat bushels. 

Wool pounds. 

Wood cords. 


800,000 

4,000 

16,000 

150,000 

700 

460,000 

850,000 

600,000 

27,000,060 

8,000 

2,600 

800 


IMPROVEMENT  OF  PENSAUKEE  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  channel  from  Green  Bay  into  the  Pen- 
saukee  Biver. 

Project, — ^Thc  original  project,  adopted  in  1883,  provides  for  con- 
tinning  a  slab-pier,  which  had  been  bnilt  by  private  enterprise,  until  it 
should  reach  the  10-foot  contour  in  Green  Bay,  and  dredging  a  channel 
south  of  it  to  a  depth  of  10  feet  and  width  of  100  feet,  connecting  the 
deep  water  in  the  river  with  the  deep  water  in  the  bay. 

Present  tcorks, — (1)  A  slab-pier  1,300  feet  long  and  20  feet  wide,  filled 
with  slabs  and  edgings  and  ballasted  with  sand.  It  was  built  in  1883, 
repaired  in  1885,  and  is  in  fair  condition.  (2)  One  thousand  six  bun- 
di^  feet  of  slab-pier,  built  by  private  enterprise^  was  nearly  all  de- 
stroyed by  a  storm  in  1885.  The  destruction  of  this  work  left  the  por- 
tion of  the  pier  built  by  the  United  States,  a  detached  work. 

Depth  of  water. — Originally  2  feet,  increased  by  private  enterprise  to 
from  7  to  9  feel  for  a  width  of  30  feet.  The  destruction  of  the  portion 
of  the  pier  built  by  private  enterprise  by  the  storm  of  October,  1885, 
resulted  in  restoring  the  channel  to  about  its  original  condition. 

Operations  during  the  fiscal  year. — ^Not  any. 

RBtnarks  and  recommendations. — ^There  is  no  commerce  at  this  harbor, 
and  consequently  no  necessity  for  asking  for  an  appropriation  for  con- 
tinuing the  improvement. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1883,  page  1652) |50, 000 

Appropriated •- 15,000 

Mone^  statement, 

July  I,  1888, amonnt available |4,059.92 

Joly  J,  1889,  balance  ayailable 4,059.9'^ 

C  AmonBt  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  nver  and 
i     harbor  acts  of  1866  and  1857. 


116. 

IMPROVEMENT  OP  QREEN  BAY  HARBOR,  WISCONSIN. 

Object. — To  secure  a  more  direct  and  deeper  channel  from  Green  Bay 
into  the  mouth  of  the  Fox  Biver^  where  the  harbor  of  Oreen  Bay  is  lo- 
cated. 

Project.— The  original  project,  adopted  in  1866,  provided  for  dredg- 
ing a  channel  200  feet  wide  and  12  feet  deep  from  the  mouth  of  the  Fox 
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Hirer,  throagh  Grassy  Island,  to  the  12-foot  eonioar  in  Green  Uay,  a 
distance  of  aboat  8,800  feet,  and  revetting  some  650  feet  of  the  same  at 
Grassy  Island.    This  project  was  completed  in  1871. 

A  supplementary  project,  adopted  in  1872,  provided  for  straightening 
the  channel  and  increasing  its  depth  to  13  feet. 

In  1874  it  was  decided  to  increase  the  depth  to  14 feet;  this  increased 
the  length  to  abont  10,600  feet. 

Present  works, — ^Revetments  at  Grassy  Island.  (1)  West  revetment 
620  feet  long  and  14  feet  wide,  with  close  piling  on  the  channel  side  and 
anchor  piles  about  5  feet  apart  on  the  outer  side.  The  timber  snper- 
structnre  is  5  feet  high.  This  revetment  was  bniit  in  1870,  rebnilt  above 
water-line  in  1887,  and  is  in  good  condition.  (2)  East  revetment  705 
feet  long  and  14  to  17  feet  wide,  with  close  piling  on  the  channel  side, 
and  on  the  bay  side  close  piling  for  425  feet,  and  for  the  remaining  280 
feet  piles  about  5  feet  apart.  The  timber  superstructure  is  7  feet  high. 
This  revetment  was  built  in  1869,  rebuilt  above  the  water-line  in  1885, 
and  is  in  good  condition. 

Depth  of  water. — Driginally  a  narrow  and  circuitous  channel  6  feet  in 
deptb.  The  last  dredging  was  done  in  1885.  At  that  date  the  channel 
was  reported  to  be  200  wide  and  14  feet  deep,  except  for  a  distance 
of  1,000  feet  between  Grassy  Island  and  the  angle,  where  its  width  was 
bnt  115  feet,  the  remaining  25  feet  on  the  east  side  having  a  depth  from 
10  to  12  feet. 

Operations  during  the  fiscal  year. — Not  any. 

Remarks  and  recommendations. — It  is  proposed  to  expend  the  funds 
appropriated  by  act  of  Congress  approved  August  11, 1^8,  or  as  much 
of  the  same  as  may  be  necessary,  in  dredging  the  channel  to  the  dimen- 
sions required  by  the  existing  project,  as  soon  as  the  dredges  can  be 
spared  from  more  urgent  work. 

Small  annual  expenditures  will  be  necessary  to  maintain  this  long, 
narrow  channel. 

For  the  maintenance  of  the  channel,  and  revetments  at  Grassy  Island, 
an  appropriation  of  $10,000  is  re<;omniended  for  the  fiscal  year  ending 
June  30,  1891. 

Estimated  cost  of  present  projoet  (see  Report  of  Chief  of  Engineersy  1881, 

page  SJ069) |135,000 

Approj^iated 115,000 

Money  statement. 

July  1,  lfc8d,  auionnt  available $308.03 

Amoniit  appropriated  by.  act  of  Angnst  11,  1888 10,000,00 

10,208.03 
July  1,  1889,  ainonnt  expended  duriu^  fiscal  year,  exclusive  of  liabilities 
outstanding  Jaly  1,  1888 150.50 


July  1,  1889,  balance  available 10,067.53 


'Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  10, 000. 00 
Submitted  in  compliance  \rith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1666  and  1867. 


CammeroUU  8taii»tic»  for  the  calendar  year  18b8. 
[FarDished  by  Robert  Barolay,  deputy  collector  of  castomt.] 

Nanio  of  harbor,  Green  Bay.  Wisconsin  ;  collection  district,  Milwaakee,  Wia,;  near- 
est light- house,  Grassy  Island,  Wis. 
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ArrivaU  and  departures  of  vessels. 


DoAoription. 

Arrivalfl. 

Departures. 

Rtn&m         .  .    .  .  - 

• 

No, 
394 
161 

Tons, 

72,803 

36,665 

No, 

408 
163 

Tbfu. 
T.\,  652 

Sail -- 

35. 075 

Total  

555 

108,528 

671 

100. 527 

Prindpdl  articles  of  extport  and  import. 


BXPORTS. 


Briok nambcr..  1,822,825 

Cattle do....  588 

Floor barrels..  193,317 

Floar. sacks..  4,817 

Oralo bushels..  158,795 

Hav tons..  120 

Horses ' number. .  65 

Iron,  pig tons..  2,000 

Lime barrels..  1,183 

IMP 

Brick number..  10,000 

Coal tons..  84,200 

Crockery do 14 

Hay do  ...  66 

Heims number..  16 

Lath do 66,060 

Lumber feet,B.M..  1.765,000 


Lumber feet,  B.  If.. 

Malt bags.. 

Mercbandise,  general tons. . 

Merchandise,  general packages.. 

Mill'Stuifo tODS.. 

Potatoes,  etc bushels.. 

Snlt barrels.. 

Stone cords.. 


IMPOBTS. 


Merchandise,  general tons. 

Merchandise,  general packages. 

Oa barrels. 

Salt do... 

Shingles number. 

Wood,  eto oorda. 


8,669,200 
1,514 
1,814 
26,817 
1,348 
1,603 
1.807 
133 


2,457 
20,945 

5^613 

26,245 

1.239,500 

4,638 


I  I  7. 

HABBOR  OF  REFUGE  AT  ENTRANCE  OF  STURGEON  BAY  CANAL,  WIS- 
CONSIN. 


Object — To  form  a  harbor  of  refuge  inclosing  the  Lake  Michigan  en- 
trance to  the  Stargeon  Bay  and  Lake  Michigan  Ship  Canal,  and  also 
afford  a  safe  entrance  to  the  canal  in  rough  weather. 

Project. — The  original  project  was  submitted  in  1871  and  adopted  in 
1873.  It  provided  for  the  construction  of  converging  piers  inclosing  a 
triangular  area  of  about  10  acres  which  was  to  be  dredged  out  to  the 
requirements  of  navigation  at  that  tiuie.  The  piers  were  about  1,200 
feet  long,  850  feet  apart  at  the  shore  line,  and  250  feet  at  the  outer  end. 

Supplementary  projects  adopted  in  1879  and  1880  did  not  change  the 
original  project,  but  provided  for  sheet-piling  the  pile-piers,  extending 
each  pier  150  feet  by  detached  works,  so  as  to  increase  the  width  of  en- 
trance from  235  feet  to  335  feet,  and  dredging  to  obtain  at  least  16  feet 
in  depth  over  so  much  of  the  area  of  the  basin  as  would  bo  ns^ul  to  ves- 
sels entering  the  harbor. 
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81abj>icr: 

Fiiea  4  feet  apart. 


Cloae  pilinj;. 


e  pi 
Pilo-picr,  close  piling. 

Do  . 
Crib-pier . 

I>o. 


Lenstli  of  each  main  pier 


Crib-piers 
Do. 


Length  of  each  detached  pier 
Total  length  of  each  pier 


Width. 


14 
14 
14 
18 
20 
24 


24 

30 


Korth 

pier. 

length. 


FteL 
100 
160 
612 
S2 
200 


1,194 


100 
60 


150 


1,344 


Bonih 

vkBf 

iMIgtll. 


100 
160 
512 
S3 
200 


1,104 


100 
SO 


150 


1.8U 


Gaide-piling  to  ooDDCct  main  and  detached  piers,  total « feet..         883 

North  slab  and  pilt5-pier,  sheet-piled : do...         098 

South  slab  and  pile-pier,  febeet-piled do...         7I0 

Number  of  cubic  yards  of  material  dredged 132,344 

The  slab  and  pile  piers  were  built  in  l£73-'74 ;  the  pile-piers  are  in 
fair  condition ;  the  slab-piers  are  much  decayed  above  the  water-line  and 
need  rebuilding. 

The  crib-piers  and  guide-piling  were  built  1878-1884,  and  are  in  good 
condition. 

Depth  of  water. — Soundings  made  in  June,  1887,  show  the  least  depth 
of  water  at  the  entrance  to  be  15.7  feet ;  thence  to  the  canal  there  is  an 
available  channel  14  feet  in  depth. 

Operations  during  the  fiscal  year. — Not  any. 

Remarks  and  recommendations. — It  is  contemplated  to  expend  the 
available  funds  during  the  present  working  season  in  repairs  to  the 
piers,  and  dredging  if  necessary. 

As  stated  in  previous  reports,  the  advantages  expected  to  accrue  to 
vessels  navigatipg  Lake  Michigan,  when  the  construction  of  a  harbor 
of  refuge  at  this  place  was  projected,  have  not  been  entirely  realized. 

In  tempestuous  weather  the  harbor  is  too  limited  and  does  not  afford 
sufficient  security  to  vessels  seeking  its  shelter,  often  necessitating  their 
passage  through  the  canal  to  avail  themselves  of  the  superior  advan- 
tages afforded  by  the  natural  harbor  of  Bturgeon  Bay. 

I  am  officially  informed  by  the  president  of  the  canal  company  that 
the  practice  of  exacting  tolls  from  vessels  using  the  canal  as  a  harbor 
of  refuge  was  discontinued  three  years  ago. 

For  the  maintenance  of  the  channel  and  piers  for  tlie  fiscal  year  end- 
ing June  30, 1891,  an  appropriation  of  $3,000  is  recommended. 


i, 


f  160, 000 
165,000 


Estimated  cost  (see  Beport  of  Chief  of  Engineers,  1874,  Part  I,  page  141) . . 
Appropriated 

Money  statement. 

Jnly  1, 1888,  amount  available $3,640.42 

July  1, 1869,  amoont  expended  during  fiscal  year,  exclosive  of  liabilitiea 
outstanding  Jnly  1, 1888 74.00 

July  1, 1889,  balance  available 3,666.48 


C  Amount  that  can  be  profitably  expended  infisoal  year  ending  June  30, 1891      3, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
(     harbor  acts  1806  and  1867, 
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Commercial  alatiatics/or  the  calendar  year  1888. 

[Furniflhed  by  Stargeon  Bay  and  Lake  Michigan  Ship  Canal  ond  Harbor  Company,  i 

Name  of  harbor,  Harbor  of  Refuge  at  entrance  of  Sturgeon  Bay  Canal;  collection 
district,  MilwankeCi  Wis.;  nearest  ngbt-honse,  entrance  to  liarbor. 

Arrtvah  and  departuree  of  ve»9eU. 


Description. 


Steam 

SaU 

Total 


Arrivals. 


No. 
1,424 
904 


2,828 


Tont. 
140.253 
220,628 


367, 081 


Departures. 


Ko. 
1,425 
905 


2,330 


Ton*. 

146,253 

220,829 


307,082 


Trincipal  articles  of  export  and  import. 


EXPORTS. 


Bark cords.. 

Batter ponnda . . 

Cheese do.... 

£eg8 dozen.. 

Fuh 4.^. pounds.. 

Lumber feet,B.M.. 

Pease bushels.. 


Apples barrels.. 

Bnok nomber. . 

Beer  and  liquors barrels.. 

Coal tons.. 

Corn bushels.. 

Flour barrels.. 

Hay tons.. 

Iron  and  steel pounds.. 

Live  stock number.. 


600 

20,000 

6,000 

5,000 

200,000 

149, 000, 000 

2,000 


Potatoes bushels. 

Poles,  telegraph number. 

Posts,  fence do . . . 

Stone cords. 

Ties,  railroad number. 

Wood cords- 


IMPOBTS. 


2,000 

150,000 

500 

2,000 

10.000 

5,000 

2,000 

400,000 

2,000 


Leather pounds. 

Merchandise,  general tons . 

Oats bushels. 

Oil barrels. 

Piaster,  rock tons. 

Provisions pounds. 

Salt barrela. 

SftW-logs feot.,  B.  M. 

Wheat bushels. 


5,000 

2,000 

40,000 

10,000 

40,000 

7,000 


60,000 

10,400 

20,000 

5,000 

500 

1,000,000 

30,000 

1,000.000 

5^000 


118. 


IMPROVEMENT  OP  AHNAPEE  HARBOR.  WISCONSIN. 

Object, — To  Bccaro  a  small  artificial  harbor  for  local  purposes  in  Wolf 
Iliver,  with  a  navigable  channel  leading  thereto  from  Lake  Michigan. 

Prefect — ^The  project  of  improvement  adopted  in  1875  provided  for 
the  formation  of  a  small  artificial  harbor  connected  with  the  lake  by  a 
channel  100  feet  wide  and  12  feet  deep,  to  be  formed  by  the  constraction 
of  two  piers  extending  from  the  shore-line  to  the  18-foot  contour  in  the 
lake ;  also  for  blasting  and  dredging  rock  from  the  riverbed  near  the 
month  of  the  river  up  for  a  distance  of  750  feet. 

In  accordance  with  the  modification  of  the  original  project  approved 
Si  ptember  27,  1884,  the  cribs  sunk  in  extension  of  the  piers  have  been 
placed  50  feet  farther  from  the  center  line  of  the  channel  than  the  old 
j»ior«,  and  will  afford,  when  completed,  a 200  foot  entrance  between  the 
]»icr  heade. 

Present  work. — (!)  North  pier,  1,052  feet  in  length,  composed  of  352 
f*H»t  of  pilepier,  320  of  which  is  14  feet  wide,  and  32  feet  20  feet  wide; 
also,  700  feet  of  cribs  20  feet  wide.  (2)  South  pier,  1,125  feet  in  length, 
composed  of  625  feet  of  pile-pier  14  feet  wide,  and  500  feet  of  cribs  20 
fc»et  wide. 


2054     REPOEt   OF   THE   CHIEF   OF    ENOlNfiERS,  U.  8.  ARkV. 

The  pile-piers  were  built  1871-1874,  aod  are  in  fiur  ooDdition,  The 
crib-piers  were  boilt  1875-1889,  and  are  in  good  condition. 

Depth  of  water. — Originally  2  feet.  Soondings  made  in  Ma),  1889, 
show  a  depth  of  water  at  the  entrance  of  14  feet,  and  a  narrow  bat 
available  channel  between  the  piers  with  a  least  depth  of  10  feet. 

Operations  during  the  fiscal  year, — As  soon  as  possible  after  the  fnnds 
ai)propriated  by  act  approved  Angnst  5, 1886,  and  Angnst  11, 1888« 
became  available,  preparations  were  made  for  pier  extension,  dredging, 
and  drilling  and  blasting  rock  in  the  channel,  by  hired  labor  and  par- 
chasing  of  material  in  oi>eu  market. 

Work  was  begnn  September  24,  1888,  and  closed  for  the  season 
November  24. 

May  1,  1889,  work  was  resnmed,  the  dredging  plant  having  been  re- 
paired during  the  winter. 

The  results  of  the  operation  during  the  fiscal  year  are  the  removal  of 
3,406  cubic  yards  of  rock  and  19,965  cubic  yards  of  sand,  etc.,  firom  the 
channel ;  resetting  Crib  Ko.  8  of  the  south  ])ier ;  building  250  linear  feet 
of  superstructure  6  feet  in  height  upon  Cribs  Nos.  8,  9,  and  10  of  the 
south  pier  and  10  and  11  of  the  north  pier;  and  the  commencement  of 
200  feet  extension  to  the  north  pier.  Uf  the  latter,  150  linear  feet  are 
completed  below  the  water-line,  and  the  remainder  is  well  underway. 

liemarlcs  and  recommendations. — Work  is  now  in  progress  at  this  har- 
bor, and  it  is  contemplated  to  exi>end  the  funds  available  during  the 
present  working  season. 

The  results  expected  to  be  obtained  from  this  exi)enditnre  are  the 
entire  completion  of  the  rock  excavation,  and  nearly  or  quite  all  of  the 
dredging  of  sand,  etc.  Also  completing  all  of  the  pier  construction, 
exce[)t  one  crib  for  each  pier-head,  and  200  feet  of  superstructure  njwn 
the  cribs  sunk  this  season  in  extension  of  the  north  pier. 

The  present  project  can  probably  be  completed  with  the  balance  of 
the  estimate  not  yet  appropriated,  viz,  $15,000,  and  when  finished  it 
will  meet  the  present  and  prospective  demands  of  commerce. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1891,  it  is  proposed  to  exi>end  it  in  the  construction  of  pier-heads  to  the 
north  and  south  piers,  and  of  superstructure  upon  200  linear  feet  of  the 
north  pier,  and  for  the  maintenance  of  the  channel  and  piers.  An  ap- 
propriation of  $15,000  is  recommended. 

Estimated  cost  (seo  Report  of  Chief  of  Eugineera  for  187G,  Part  II,  pages 

34G-"35y) $175,000,00 

Appropriated 160,000.00 

Money  statement. 

July  i,  18H8,  amount  available $15,274.62 

Amount  appropriated  by  act  of  Angnst  11,  1H88 5,000.00 


20,274.62 
July  1, 1889,  amount  expended  during  fiscal  year,  exclnsive  of 

liabilitios  outstanding  July  1,1888 $14,529.06 

July  I   18S9,  outstanding  liabilities 478.83 

15,007.89 


July  1,  1889,  balance  available S,266.73 


Amount  vcstimated)  required  for  completion  of  existing  project 15,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JunoSO,  1891     15,000.00 
Submitted  in  compliance  with  requirements  of  scctioos  2  of  river  and 
bar  or  acts  of  18()6  and  18G7. 
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Commercial  8ia^$Uo§  for  the  eaJwdar  year  1888. 
[Furnished  hj  M.  T.  P»iker.] 
Name  of  harbor,  Abnapee,  Wia. ;  colleotion  district,  Milwankee,  Wis. ;  nearest  light- 


house, Star  eon  Bay 


mapee 
,  Wis. 


ArrivaU  and  departures  of  veseeU. 


Description. 


Stsam 

Bsil 

Total 


Arrivftls. 


No, 
260 
300 


680 


Toru. 

74,430 

50,601 


133.031 


Departures. 


No. 
250 
206 


665 


Tdm, 

74,140 
60,014 


131,063 


Principal  artielee  of  export  and  import. 


BXP0BT8. 


Barit corAs.. 

Barley bushels.. 

Brick. <. namber.. 

Butter pounds.. 

Cheese do.... 

BgfTS dozen.. 

¥hah ponods.. 

Furniture pieces.. 

Har tons.. 

Hides pounds.. 

Flour Dsrrulfl.. 

Leather pounds.. 

Lumber feet,  1).  M.. 

LItb  stock .'..number.. 

Total  approximate  Taloe,  $440,000. 


Apples barrels. 

Beer  and  liquors do... 

Coal tons. 

Com bofthels. 

Haj tons. 

Iron  and  steel :. pounds. 

Lire-stock number. 

Leather pounds. 

Total  approximate  Talne,  |298,000. 


S76 

10,000 

100,000 

40,000 

07^000 

35.000 

240,000 

l.OOO 

1.600 

70,000 

3.000 

20,000 

300,000 

325 


Kerchandlse,  general tons. 

JMill  stuffs do... 

Oats bushels. 

Peas do... 

Pork barrels. 

Provisions tons. 

Potatoes ..bushels. 

Posts,  fence number. 

Shingles do... 

Ties,  railroad do... 

Wheat bushels. 

Wood cortis. 

Wool pounds. 


eo 

50 

20.0UO 

100,000 

200 

60 

26,000 

100.00(1 

1,000,000 

SO.ono 

100,000 

2,500 

8,000 


IMPORT& 


400 
1,200 

200 
800 
200 

80,000 
200 

41,000 


Lumber fect^B.H. 

Laths number. 

Merchandise,  general t<ms. 

Oil bsrrels. 

Plaster,  rock tons. 

Provisions pounds. 

SaM barrels. 

Shingles number. 


260.000 

100,000 

1,000 

800 

140 

080,000 

1,500 

400,000 


I  I  9. 

IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

Object, — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
Kewannee  Eiv^r  where  the  harbor  of  Eewaanee  is  situated. 

Project — The  project  for  the  improvement  of  this  harbor  was  adopted 
in  1881,  and  provides  for  the  formation  of  a  channel  from  a  point  about 
2,000  feet  south  of  the  original  mouth  of  the  Kewaunee  Kiver  through 
a  spit  of  land  about  300  feet  wide,  affording  communication  between  the 
river  and  Lake  Michigan.  From  the  lake  end  of  this  cut  two  parallel 
]>ier8  200  feet  apart  are  to  be  constructed,  each  1,650  feet  loii^  and  ex- 
tending to  the  18-foot  contour.  Between  the  piers  and  through  the  cut 
the  channel  is  to  be  dredged  to  a  depth  of  14  feet. 
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Present  toarJcM. — Pile-piers  lined  with  sheet-piling :  (1)  The  north  pier 
is  1,000  feet  long  and  16  feet  wide.  (2)  The  south  pier  is  775  feet  long 
and  16  feet  wide.    They  were  bailt  1881-1887  and  are  in  good  condition. 

Depth  of  tpaf^r.— Originally  2  feet. 

Upon  the  opening  of  navigation  in  the  spring  of  1889  there  was  a 
depth  of  9  feet  By  dredging  in  April  this  was  increased  to  12  feet, 
which  is  as  great  a  depth  as  can  be  maintained  until  the  piers  are  extend- 
ed. The  old  river-bed  north  of  the  new  entrance  has  aldo  been  dredged, 
forming  a  basin  475  feet  long,  150  feet  wide,  and  10  feet  deep. 

Operations  during  the  fiscal  year. — By  hired  labor  and  the  use  of 
United  States  Dredge  Ko.  1,  7,280  cnbic  yards  of  material  were  re- 
moved from  the  channel  between  the  piers. 

The  dredge  was  employed  at  this  harbor  firom  the  3d  to  the  27th  of 
April,  1889,  and  in  addition  to  the  foregoing  quantity  of  dredging  re- 
ported, on  stormy  days,  when  it  was  impracticable  to  dredge  between 
tbe  piers,  the  inner  harbor  was  improved  by  the  removal  of  5,231  cnbic 
yards  of  material  for  the  city  of  Kewaunee  and  private  parties,  with- 
out expense  to  the  United  States. 

Under  contract  dated  October  31, 1888,  with  Messrs.  Knapp  and  Oil- 
len,  of  Bacine,  Wis.,  for  extending  the  south  pile-pier  300  feet,  work 
began  April  30, 1889.  At  the  close  of  the  fiscal  year  100  linear  feet 
were  nearly  completed. 

The  remainder  is  well  under  way,  and  will  probably  be  completed  in 
July. 

Remarks  and  recommendations. — ^The  conditions  at  this  place  are  un- 
usually favorable  for  the  construction  and  maintenance  of  an  excellent 
harbor. 

Up  to  date  $55,000  have  been  appropriated  by  the  United  States  and 
$8,000  by  the  local  authorities,  an  aggregate  of  $63,000. 

The  result  obtained  from  this  expenditure  will  be  the  formation  of  a 
channel  of  navigable  width,  12  feet  in  depth,  by  the  construction  of 
2,075  linear  feet  of  pile-pier  and  the  dredging  of  133,291  cubic  yards  of 
material. 

The  value  of  the  harbor  in  its  present  incomplete  condition  is  shown 
by  the  fact  that  during  a  severe  northeast  storm  that  occurred  in  No- 
vember, 1888,  seventeen  vessels  sought  and  obtained  shelter  there. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1891,  it  is  contemplated  to  expend  it  chiefly  in  pier  construction  and 
dredging.  Bepairs  to  the  present  piers  may  require  a  small  outlay.  An 
appropriation  of  $50,000  is  recommended. 

EBtimated  cost  (see  Report  of  Chief  of  Engineera  for  1881,  page  2084)..  $200,000. 00 

Appropriated  by  the  United  States : 55,000.00 

Appropriated  by  the  local  aathonties 8,042.72 

Total 63,042.72 

Money  statement 

July  1,  1888,  amonnt  available 1189.37 

Amonnt  appropriated  by  act  of  Augnst  11,  1888 10,000.00 

10,189.37 
Jnly  1,  1889,  amoant  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 18.S.S \ |l,521.36 

July  1,  1889,  aoionut  covered  by  exi^iliug  coutracts 8,000.00 

9,521. ,*«5 

July  1,  1889,  balance  availably 6(>d.01 
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'  Amount  (estimated)  required  for  coropletion  of  existing  project $137, 000. 00 

.  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30,1891    50, 000. 00 
^  Submitted  in  compliance  nvith  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 


Ahstract  of  proposaU  far  building  300  linear  feet  pile-pier,  Kewaunee  Harbor,  Witeoneln, 
received  in  response  to  advertisement  dated  September  20,  lt^88. 

[Op«ned  October  22, 1888,  by  MaJ.  CharieA  B.  L.  B.  Dftvis,  Corps  of  Engineers.] 


Ronnd  piles,  13,600  linear  feet perlinewr  foot.. 

Norway  sheot-plllnK,  48,600  feet, B.M per  1,000.. 

White-oak  timber,  18.400  feet.  B.  M <lo.... 

White-pine  timber,  13  by  12  inches,  620  linear  feet. per  linear  foot.. 

White-pine  timber,  6  by  12  inches,  620  linear  feet do  . . . 

White-pine  plank,  3,600 feet,  B.M per  1,000.. 

Stone,  450  oords peroord.. 

Wroaf(bt-fron  screw-bolts  and  tie-rods,  8, 000  pounds. per  pound. . 
Wroogbt-iron  spikes,  900  pounds do 

Total 


1.  F.  M. 

Knappand 

S.  Gillen, 

Racine, 

Wis, 


fO.]» 
20.00 
49.00 

.16 
15.60 
6.60 
.051 

.M4 


7, 96a  10 


2.  Horatio 
Truman 

snd  George 
Cooper, 

Manitowoc, 
Wis. 


10.23 

80.00 

4a  00 

.28 

.20 

laoo 

6.00 
.06 
.04 


8»668.60 


8.  Chris- 
topher H. 

Starke, 

liilwaukee, 

Wia. 


•0.25 

32.00 

60.00 

.40 

.40 

25.00 

7.00 

.06 

.06 


9.886.30 


With  approval  of  the  Chief  of  Eugineers  a  contract  was  entered  into  October  31, 
1888,  with  Knapp  &  Gillen,  the  lowest  responsible  bidders  for  this  work. 


Commercial  statistics  for  the  calendar  year  1888. 

(Fnraislied  by  J.  £.  Latbrop,  inspector.] 

Name  of  harbor,  Kewaunee,  Wis. ;  collection   district,  Milwaukee,  Wis. ;  nearest 
light-house.  Twin  River  Point.  Wis. 

Arrivals  and  departures  of  vessels. 


DescriptioD. 

Arrivals. 

Departures. 

{(team 

Ko. 
316 
214 

Tont. 

96,606 

18.647 

No. 
316 

214 

Tont. 
96,696 
18,647 

BaU - 

Total 

530 

116,343 

530 

115,343 

Compared  with  the  previous  year  the  increase  in  number  of  vessels  is  28  per  cent., 
and  in  the  tonnage  44.7  per  cent. 


Principal  articles  of  export  and  import 
SXPOBTS. 


Bark • oords..  2,809 

Bsrley bushels..  12,000 

Brick number..  60,000 

Butter tons..  40 

Cheese do....  75 

Fish do..-.  2^ 

Hay do..-.  12,000 

Hides do....  2:6 

Lumber feet,  B.  M..  1,000,000 

Livestock number..  200 

Hill-stuffs *. tons..  200 


Oats bushels..  10.000 

Pea« do....  26,000 

Provisions tons..  20 

Potatoes bushels..  8,000 

Poles,  telegraph number..  30J 

Posts,  fence do 75,000 

Shingles do l,700,0u0 

Ties, raih-oad do  ...  150,000 

Wheat bushels..  100,000 

Wowl .-...curds..  800 

Wool tons..  1| 


Total  approximate  value,  $360,090,  sn  increasM  over  the  previous  year  of  10  per  cent. 
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I1CPORT& 


Ajyplec burela..  1«500 

Beer  and  liqoon do....  200 

Co*l tout..  15u 

Corn bushel*..  6,000 

Iron  and  steel tons..  100 

Leather I do 3 


Latba aomber..  ItO.OOQ 

MerobaadiMi,  general....... tona..  2,vM 

Oil barrela..  at 

Plarter,  roek tom..  SM 

Proriakma do....  «3 

Salt baneU..  1,8M 


Total  approximate  valae,  $300,000,  an  increase  orer  the  preriooa  year  of  8  per  oaa) 


IIlO. 

IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  chaonel  from  Lake  Michigan  into  Twin 
Bivers,  where  the  harbor  of  Two  Rivers  is  situated. 

Project — The  project  for  the  improvement  of  this  harbor^  adopted  in 
1870,  provided  for  the  construction  of  two  parallel  piers,  extending  from 
the  river  month  to  the  18>foot  contonr  in  Lake  Michigan,  and  dredgiog 
between  them  to  a  depth  of  12  feet. 

Present  tcorJcs. — Pile  and  crib-piers:  (1)  North  Pier,  1,810  feet  long, 
composed  of  1,060  feet  of  pile-pier,  14  feet  wide,  and  750  feet  of  crit», 
20  feet  wide.  (2)  South  Pier,  1,710  feet  long,  composed  of  9G0  feet  of 
pile-pier,  14  feet  wide,  and  760  feet  of  cribs,  20  feet  wide.  The  pile-piers 
were  built  1871-1874,  and  the  cribs,  1875-1884.  The  latter  are  in  good 
condition,  but  some  tilling  and  repairs  will  be  required  to  the  piling  at 
an  early  date. 

Depth  of  water. — Originally  from  2  to  3  feet. 

The  channel  was  dredged  to  the  required  depth  of  12  feet  in  1885, 
since  which  time  gradual  shoaling  has  taken  place,  lu  April,  1889, 
soundings  were  made  and  a  depth  of  but  9  feet  was  found  in  the  shoalest 
place.  The  restoration  of  the  channel  to  a  depth  of  12  feet,  by  dredg- 
ing, was  completed  June  6, 1889. 

Observations  during  the  fiscal  year. — By  hired  labor  and  the  use  of  a 
United  States  dredge  12,772  cubic  yards  of  material  were  removed 
from  the  channel.  The  dredging  began  May  1st  and  was  completed 
June  G,  1889. 

Remarks  and  recommendations, — It  is  not  deemed  necessary  to  orge 
an  immediate  completion  of  the  original  project,  which  would  require 
an  extension  of  the  North  Pier  of  about  400  feet,  and  the  South  Pier 
about  600  feet. 

The  commerce  of  this  harbor  is  merely  nominal,  nearly  all  the  freight- 
ing being  done  by  rail. 

The  improvement  has,  however,  furnished  an  inside  landing-place  for 
what  commerce  there  is,  a  great  advantage  over  piers  extending  from 
the  shore  into  the  open  lake. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1891,  it  is  contemplated  to  exi>end  it  in  making  repairs  to  the  pile-piers 
and  dredging  if  necessary. 

For  future  maintenance  to  the  channel  and  making  repairs  to  the  pile- 
piers,  an  appropriation  of  $3,000  is  recommended  for  the  fiscal  year 
ending  June  30,  1891. 

Estimated  cost  (sec  Report  of  Chief  of  Eugincora,  1871,  page  12:?). ./....  $265,588. 80 
ApproiJriatod 20U,50U.OO 
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Money  siaitment 

Jaly  1, 1888,  amount  available ^135.33 

Amount  appropriated  by  act  of  August  11,  1888 9|500.00 

2,  (;35. 33 
July  1,  1889,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  ltf«8 1,395.00 

July  1,  1889,  balance  available 1,239.37 

(Amount  (estimated)  reanired  for  coniplf  tion  of  existing  projt>ct 65, 000. 00 
Amount  tbatcan  be  profitably  expended  in  fiscal  year  endiug  J  iine  30,1891      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1807. 


COMMRRCIAL  STATISTICS  FOR  THE  CALRKDAH  TEAR  1838. 

[Furnished  by  Henry  Hann.  ] 

Name  of  barbor,  Two  Rivers,  Wis. :  collection  district,  Milwaukee,  Wis. ;  nearest 
ligbt-bonse,  on  nortb  pier-bead,  Two  Kivers,  Wis. 

Arrivals  and  depar lures  of  vessels. 


DmcriptloD. 

Arrivala. 

Bepartnrca. 

Stfiam........ ...................... .................................. 

^0. 

257 
160 

Tong. 
210,000 
11,350 

270 
149 

Ton». 
108,250 

Sail 

11.290 

Total 

426 

221,360 

410 

209.640 

PHncipal  articles  of  export  and  import. 


EXPORTS. 


Apples burrels.. 

Bter do — 

Brick namber.. 

Chairs do.... 

Cheese ponnds.. 

Fish do.... 

Furniture pieces.. 

Laths number.. 

Leather pounds.. 

Lumber foet,B.M.. 

Livestock namber. . 

Total  approximate  value,  $1,23-1,340. 


400 

5,000 

1,000,000 

500,000 

10,000 

1,000.000 

.60,000 

200,000 

60.000 

1,600,000 

400 


Merchandise,  general tons..  6(0 

Mill-atuffs do...  3(0 

Pease bashels..  2.0(M) 

Plaster,]and tons..  6,000 

Pork barrels..  loQ 

Provisions pounds..  10,00) 

Potatoes bnshels..  1,600 

Posts,  fence number..  6.000 

Shlnsles do 2^000,000 

Wooden  ware pieces..  22,000,000 


IMPORTS. 


Apples barrels..  1,500 

Bark o«»rds..  3,000 

Barley bushels..  ^000 

Brick number..  200.000 

Beer  and  liquors barrels..  4,000 

Coal tons..  20,000 

Com , bushels..  25,000 

Flour barrels..  4,000 

Hides pounds..  6.000 

Hay tons..  600 

Iron  and  steel pounds..  200,000 

Lire  stock nombcr..  600 

Total  approximate  valoe,  $046,500. 


Lumber feot,B.  M..  3,000,000 

Laths number..  1,000,000 

Merchandise,  general tons. .  1, 000 

Oats bushels..  25,000 

Oil barrels..  1,000 

Plaster,  rock tons..  6,000 

Provisions pounds..  10.  ooo 

Salt barrels..  lo.OOO 

Shinfflea number..  6,00i),  000 

SawToga Foot,  B.M..  16.000,000 

Wheat bushels..  600.000 

Wood Ci>rds..  6,000 
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I  I  zz. 

»       mPROYEMEKT  OF  MANITOWOG  HARBOR,  WISCONSIN. 

Obfect. — To  secure  a  navigable  obannel  from  Lake  MicLigaii  into  the 
Manitowoc  Biver,  where  the  harbor  of  Manitowoc  is  sitnated. 

Ptcject — The  original  project,  adopted  in  1S52,  provided  for  the  con- 
struction of  two  parallel  crib-piers  220  feet  apart,  extending  from  the 
mouth  of  the  Manitowoc  Biver  to  the  12-foot  contour  in  Lake  Michigan. 
It  was  completed  in  1871.  In  1881,  to  meet  the  increased  demands  of 
commerce,  a  project  was  adopted  for  extending  the  piers  to  the  18|-foot 
contour  and  obtainiug  a  channel  of  not  less  than  14  feet  depth  at  the 
shore  line,  increasing  to  18  feet  at  the  entrance.  Pier  extension  under 
this  project  was  completed  in  1887  and  the  dredging  in  1889. 

Present  works. — Crib-piers :  (1)  North  pier,  1,970  feet  long,  composed 
of  1,220  feet  of  cribs  20  feet  wide,  and  750  feet  24  feet  wide.  (2)  South 
pier,  1,900  feet  long,  composed  of  1,150  feet  of  cribs  20  feet  wide,  and 
750  feet  24  feet  wide. 

Depth  of  water. — Originally  3  feet 

Soundings  made  May  27, 1889,  show  the  least  depth  at  the  entrance 
to  be  16.4  feet,  and  a  channel  midway  between  the  piers,  about  100  feet 
wide,  with  a  depth  of  14  feet  or  over. 

Operations  during  the  fiscal  year, — ^Upon  the  opening  of  navigation  in 
188^,  it  was  found  that  the  depth  of  water  between  the  piers  would  not 
allow  vessels  drawing  more  than  12J  feet  to  enter  the  river. 

The  funds  available  were  not  sufficient  to  fit  out  a  dredge  and  do  the 
dredging  required.  The  city  of  Manitowoc  proposed  to  dredge  a  nar- 
row channel  through  the  bar  with  the  understanding  that  the  United 
States  should  at  its  convenience  do  an  equal  amount  of  dredging  in  the 
river  for  the  city.  Under  this  arrangement  2,230  cubic  yards  were  ren 
moved,  under  my  supervision,  early  in  July,  1888. 

As  soon  as  possible  after  the  funds  appropriated  by  act  approved 
August  11, 1888,  became  available,  the  United  States  dredge  No.  2  was 
fitted  out  and  dredging  began  September  21,  and  was  continued  until 
the  close  of  navigation,  November  24. 

The  work  was  resumed  April  2,  1889,  and  completed  May  4. 

Twenty-eight  thousand  one  hundred  and  twenty  cubic  yards  of  ma- 
terial were  removed  from  the  channel  by  the  Government  dredge.  On 
stormy  days,  wlien  it  was  impracticable  to  dredge  between  the  piers, 
2,230  cubic  yards  were  dredged  in  river  to  re-imburse  the  city  for  dredg- 
ing the  same  quantity  from  the  channeliu  July,  1888.  Two  thousand 
two  hundred  and  sixty  cubic  yards  were  also  removed  from  shoal  places 
in  the  river,  the  cost  of  the  latter  being  paid  by  the  city  of  Manitowoc 
and  private  parties. 

Under  contract  dated  November  1, 1888,  with  Messrs.  Truman  and 
Cooper,  of  Manitowoc,  Wis.,  for  rebuilding  400  linear  feet,  more  or  less, 
of  the  south  pier  above  the  water  line,  work  began  May  1, 1889;  401 
linear  feet  were  completed  May  31, 1880,  and  the  contract  closed. 

Remarks  and  recommendations, — The  north  pier  was  completed  in  1885 
and  the  south  pier  in  1887.  There  being  no  outer  bar,  further  pier  ex- 
tension is  unnecessary.  No  additional  estimate  is  deemed  necessary  at 
present,  as  the  estimated  amount  required  for  the  completion  of  tlie 
existing  project  ($8,362.45)  will  probably  be  sufficient  to  rebuild  the  de- 
cayed superstructure. 

This  is  one  of  the  most  important  harbors  on  the  west  shore  of  Lake 
Michigan  north  of  Milwaukee.    A  large  number  of  vessels  annually 
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seek  shelter  here  from  storms,  while  many  also  come  to  avail  themselves 
of  the  advantages  afforded  by  the  ship-yards  and  dry-dock. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1891y  it  is  contemplated  to  expend  it  in  rebailding  the  inner  ends  of  the 
piers,  which  are  decayed  above  the  water  line. 

Estimated  oost  (see  Report  of  Chief  of  Englneexs  for  18S1,  page  2094) . . .  |308. 18:2. 54 
Appropriated -.    299,820.00 

Money  statement. 

July  1, 1888,  amount  ayailable $488.85 

Amonnt  appropriated  by  act  of  Aagnst  11, 1888 8,000.00 

8, 488. 85 
Jiiljjl,  1889,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1888 7,515.74 

July  1,  1889,  balance  available 973.11 

{Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 

Amonn  t  that  can  profitably  be  expended  in  fiscal  year  endiUe  June  30, 1891  8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


LUt  of  mdt^aU  and  labor  UBod  at  Manitowoo  Harbor ^  WUoonHn,  under  contract  dated  No- 
vember 1,  1888,  wiik  Meeere.  lYuman  4r  Cooper ^  for  rebiMding  401  linear  feet  of  ike 
aouthpier  above  ike  ufater-Une, 


AriUdes. 


Ptne  timber,  12  inohee  by  12  inehee,  framed . 

Pine  plenk,  3  inches  by  i2  inches  laid 

Drift-bolts 

Wrought  spikes 

Stone 


.liDearfeet. 
.feet,B.H. 

ponnde. 

.......do... 

cordB. 


Total 


Quantity. 


0.206. 6 
10.122 
4,763.7 
412 
70.2 


Price. 


00.80 

20.00 

.03 

.04 

5.75 


Ajnonnt. 


$1,870.06 

202.44 

143.01 

1&48 

43&15 


2,67».0;i   ' 


Cost  per  linear  foot,  $6. 68  jV 


Abetraot  of  propoeaU  for  cutting  down  and  rebuUdmg  400  feet  of  euperetrueiure^  eonik 
pier,  Manitowoc  Harbor y  Wieconsin,  received  in  reeponee  to  advertieement  dated  SeptemJbtf 
20, 1888. 

[Opened  October  28, 1888.  by  K^j.  Charles  E.  L.  B.  DaTia,  Corps  of  Engineers.] 


1 

2 


Charles  Bemer,  Green  Bay,  Wia  — 
Horatio  Tmman  and  (George  Cooper, 

ICanitowoe,  Wia 

Christopher  H.  Starke,  Hllwaakee, 

Wll 


White  pine 
tiniber(0,760 
linear  feet), 
per  linear 
foot 

Pine  plank 
(3.840    feet, 
K  IC.),  per 
1,000. 

Stone  (120 
oorda),   per 
cord. 

a  *^ 

•alia 

till 

00.80 
0.80 
0.85 

$10.00 
20.00 
25.00 

$6.00 
6.75 
7.00 

$0.08i 
.08 
.04 

$0,031 
.04 
.05 

Total. 


$3,187.94 
8,190.80 
8,786.50 


With  the  approval  of  the  Chief  of  EogincerH,  a  con'ract  was  entered  into  Koyember 
t,  1868«  with  Truman  dc,  Cooper,  the  lowest  responsible  bidders,  for  this  work. 
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COMMBBCIAL  STATIgTlCS  FOB  THX  CALBMPAB  TBAB  1868. 

[Fnmiahod  by  CbwiM  ▲.  Knudaon.! 

Nftme  of  harbor,  Maoitoiroo,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
litfiit-hoase,  Manitowoc,  Wis. 

The  following  table,  compiled  from  reports  furnished  by  the  deputy  collector  of 
customs  at  Manitowoc^  shows  the  arrivals,  departures,  and  tonnage  of  vessels  at  that 
harbor  since  1885 : 


Te«r. 

Description. 

Arrirala. 

Depart  urea. 

Number. 

TonnaeSi 

Kamber. 

Tonnage^ 

1885 

StfMun  wnA.  Mil 

S85 

204,068 

670 

902,565 

Steam 

1880 

342 
214 

148;  786 
27,787 

852 
221 

140, 8t2 

Sail 

27.868 

Total 

55« 

176,672 

573 

177,625 

Steam 

1887 

422 

253 

170.664 
41,378 

434 
254 

170,416 
41,434 

Sail 

Total 

Stesm 

Sail 

€1A 

2tt.OI2 

678 

211,868 

1888 

896 
218 

165,446 
87,4^ 

SOI 
22U 

166,633 

38,918 

Total 

613 

202, 6U 

64 

266,661 

Priuelpal  articles  of  imjwrt  and  export. 


EXPOBTS. 


Applea barrels..  810 

BeKia bnahela . .  100 

Brick 1.033,000 

Batter pounds..  25,000 

Com onehels..  1,195 

Choeee pouada..  1,171,300 

Kggs dozen..  102,780 

Floor barrels..  18,260 

Hay , tons..  1,700 

Lime barrels..  161 

Lumber  feet,ajkl..  100,000 

Total  approximate  valao,  $500,000. 


Live  stock head . .  147 

Malt ponnds..  1.1J],2S6 

MilUstoffs tons..  1,160 

Oats b  usfaels . .  43. 266 

Pease du....  111,378 

Plaster,  land ttms..  26 

Potatoes bttsliels..  3,175 

Posts,  fpDoe number..  3,066 

Ties,  railroad do  12,700 

Wheat bushels..  23;156 


IMPORT& 


Applee barrels..  XW 

Barley bushels..  850 

Beer  and  liquor barrels..  25 

Coal tone..       67,526 

Corn bnsbels..         1,475 

Hay tons..  73 

Iron  and  steel pounds..  3,014,400 

Lumber feet,  B.M..  2,488,000 

Lath 182,000 


Oats UumIu'Ih.  .  600 

Oil barn^ls..  2G6 

Plaster,  rock lous..  1.236 

ProvisiouB .'...noiindrt..  l*i,OU 

Salt borrfU..  7.900 

Shlnglea I,rr>8.0eO 

Saw-loga feet,  H.M..  4,060,000 

Wheat bushels..  3,290 

Wood  and  slabs coitla..  8,173 


Total  approximate  yalno,  $650, 000. 
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II  12. 

IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  MICHIGAN. 

Object — To  secare  a  navigable  cLanucl  from  Lake  Michigau  into  the 
barbior  of  Sheboj'gan  at  tbe  mouth  of  the  Sheboygan  River. 

Project — The  project  for  the  improvement  of  this  harbor  was  adopted 
in  1852,  and  had  fbr  its  object  the  formation  of  a  12  foot  channel  en- 
trance to  the  mouth  of  the  Sheboygan  Biver.  This  was  modified  in 
1873  80  as  to  secure  a  deeper  channel  by  further  pier  extension  and 
dredging.  Both  projects  were  completed  within  their  estimated  oost, 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
beween  the  piers.  A  survey  made  in  1880  showed  a  depth  of  less  than 
12  feet  between  the  piers  and  on  the  outer  bar.  The  existing  project 
was  adopted  in  1881,  its  object  being  to  deepen  the  channel  still  further, 
by  extending  the  piers  to  the  20-foot  contour  in  the  lake  and  dredging 
to  a  depth  of  18  feet  between  their  outer  ends,  the  depth  decreasing  to  14 
feet  at  the  shoreline. 

Present  tcorks, — Pile  and  crib  piers.  (1)  North  pier,  2,0^4  feet  long, 
built  by  the  city,  from  12  to  20  feet  wide;  1,094  feet  of  cribs  20  feet 
wide,  and  50  feet  of  cribs  30  feet  wide.  (2)  South  pier,  2,260  feet  long, 
composed  of  780  feet  of  pile  and  crib  pier,  built  by  the  city,  from  12  to 
20  feet  wide ;  132  feet  of  pile-pier  20  feet  wide,  1,298  feet  of  cribs  20 
feet  wide,  and  50  feet  of  cribs  30  feet  wide,  built  1852-1887.  About  700 
feet  of  each  pier  built  since  1871  is  in  good  condition,  the  cribs  having 
been  sunk  on  a  stone  or  pile  foundation.  Previous  to  1871  they  were 
sunk  on  the  natural  lake  bottom,  composed  of  shifting  sand,  and  caus- 
ing them  to  settle  very  unevenly. 

Depth  of  water. — Originally  4  feet.  Soundings  made  in  April,  1889, 
showed  a  depth  of  but  11^  feet  in  the  shoalest  place.  The  excavation 
of  a  navigable  channel  14  feet  in  depth  began  May  11, 1889,  and  was 
completed  June  19,  1889. 

Operations  during  the  fiscal  year, — Under  contract  dated  November  1, 
1888,  with  Messrs.  Truman  and  Cooper,  of  Manitowoc,  Wis.,  for  the 
construction  of  four  cribs,  each  50  by  20  by  18^  feet,  including  super- 
structure, for  the  extension  of  the  south  pier  200  feet,. work  began  June 
5,  1889,  and  is  in  progress. 

By  hired  labor  and  the  use  of  a  United  States  dredge  20,150  cubic 
yards  of  material  were  removed  from  the  channel.  The  dredging  be- 
gan May  11.  and  was  completed  June  19, 1889. 

RemarJcs  and  recommendations, — As  stated  in  previous  reports,  dredg- 
ing affords  but  temporary  relief,  as,  owing  to  the  open  chamcter  of  the 
old  crib-pier,  large  quantities  of  sand  pass  through  the  piers  and  are 
deposited  »s  a  bar  near  the  entrance. 

This  bar  has  been  a  great  impediment  to  commerce,  and  it  is  thought 
that  no  permanent  improvement  can  be  obtained  until  the  piers  have 
been  extended  over  the  bar  into  deep  water.  It  may  also  be  necessary 
to  render  the  older  portion  of  the  piers  sand-tight  by  means  of  some 
kind  of  revetment.  In  view  of  the  above  facts  a  sufficient  amount  of 
money  should  be  made  available  to  permit  the  rapid  extension  of  the 
piers. 

The  local  commerce  is  large,  and  this  harbor  would  be  extensively 
sought  for  shelter  if  the  depth  was  sufficiently  permanent  for  vessels  to 
rely  upon. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1891,  it  is  proposed  to  expend  it  in  jner  extension  and  such  dredging 
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and  repairs  as  may  be  necessary  for  the  maintenance  of  the  channel 
and  piers.    An  approj^riation  of  $50,000  is  recommended* 

Eat  iraated  cowt  (aee  Report  of  Chief  of  EngineerB,  1881,  page  2104) $150, 000 

AddilioDAl  esUniAte  (see  Report  of  Chief  of  Engineers,  1684,  page  1856) ....        45, 000 


Total 195,000 

Appropriated ^ 113,000 

Money  statement. 

Jnly  1, 1888,  amount  ayailable IG29.35 

Amoant  appropriated  by  act  of  Angaat  11,1888 15,000.00 


July  1. 1889,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1, 1888 $2,011.50 

July  1, 1889,  amoant  coTered  by  existing  contracts 11, 000. 00 


15, 689. 35 


13,011.50 


July  1, 1889,  balance  available 2,617.85 


Amoant  (estimated)  reqnired  for  completion  of  existing  project 82^  000. 00 

Amoant  that  can  be  profitably  ex|>ended  in  fiscal  year  ending  J  ane  30, 1891  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1*^66  and  1867. 


Absiractof  proposals  for  200  feet  pier  ertensioii,  south  pier,  Sheboygan  Harbor,  Wisconsmj 
received  in  response  to  advertisemtnt  dated  September  20,  1888. 

[Opened  October  21, 1888,  by  Miv|.  Chas.  E.  L.  B.  Duvio,  Corps  of  Knginoen.] 


Pine  timber,  12  by  18  and  12  by  12  inches 
(9,500  linear  feet),  per  linear  foot 

Hemlock  timber.  12  by  18  and  12  by  12  inches 
(9.700  linear  foet).  per  linear  foot 

Pine  plank  (12,000  feet,  I).  M.),  per  1,000.... 

Slone  (700  oorda),  per  cord 

Wrought-iron  drift- bolts  (15,500  pounds),  per 
poand  

Wrongbt-iron  screw-bolts  (4,400  pounds),  per 

W>onnd 
roaght-ironspikos  (490 pounds),  per  pound. 
Piles  (96  piles),  each  


1.  F.  M. 
Knapp  and 

K.  Qillen. 
Racine,  Wis. 


Total. 


10.27 

.231 
15.50 
6.76 

.03 

.04 
.04 

10.50 

11.423.50 


2.  Cbsries 

Berne, 

Grt'en  Bay, 

AVis. 


$0.30 

.24 

17.00 

&50 

.031 

.044 
.04 
9.00 

11. 556. 10 


8.  Horatio 
Truman  and 

Georse 
Ckwper,  Man- 
itowoc, Wis. 


$0.28 

.23 

l&OO 

5.76 

.03 

.04 

.04 

9.00 

10,656.60 


4.  Chriiw 

topber  H. 

Stark,    Mil- 

waukeei 

Wis. 


#0.35 

.80 

25.00 

7.00 

.94 

.05 

.05 

15.00 

13,730.50 


With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  Novem- 
ber 2, 1868,  with  Truman  &  Cooper,  the  lowest  responsible  bidders  for  this  work. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1888. 

[Faruisbed  by  Paul  Krez.  deputy  collector  of  customs.] 

Name  of  harbor,  Sheboygan,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  Sheboygan,  Wis. 
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Anivals  and  departures  of  ve8$el8. 


Description. 


Dteam 

Sail 

Total 


Arrivals. 


No. 
409 


1,158 


Tom. 
95,087 


308,716 


Departiires. 


No, 
400 
656 


1,155 


Ton*. 
23i).629 
63,853 


303,482 


Principal  articles  of  export  and  import. 


EXPORTS. 


Com banbelA.. 

Flour barrels.. 

Hay '. tODS.. 


8.000 

2,000 

400 


MlU-staffs tons.. 

Oats basbels.. 

Plaster,  land tons.. 


IHPORTS. 


Bsrk cords..  8,000 

Coal tons..  82,C00 

Lnmber feet.  B.M..  36.000,000 

Laths DQiuber..    5,000,000 


Plaster,  rock tons . 

Salt barrels. 

Shingles nnmber. 

Wood ...cords. 


500 

40,OAO 

2,500 


2,021 

]0,V00 

6,000,000 

86,000 


NoTK. — Mr.  Krez  states  that  the  statistics  of  exports  and  imports  are  incomplete^ 
the  bnsiuese  transacted  by  the  steam-boats  being  entirely  omitted. 


IIi3- 

IMPROVEMENT  OF  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

Object — To  secure  a  navigable  channel  entrance  from  Lake  Michigan 
to  a  small  artificial  harbor  formed  by  excavating  two  interior'connected 
basins. 

Project — ^The  original  project  for  the  improvement  of  this  harbor  was 
adopted  in  J869y  and  provided  for  the  building  of  two  parallel  piers  ex- 
tending from  the  shore-line  to  10  feet  of  water  in  the  lake,  and  the  exca- 
vation of  a  basin  600  feet  long  by  200  feet  wide  inside  of  the  shore-line. 
In  1870  a  deflection  of  about  10  degrees  to  the  southward  was  made  in 
the  direction  of  the  piers,  this  being  considered  a  more  favorable  direc- 
tion for  their  alignment.  In  1876  a  further  modification  of  the  plan  wa« 
made  by  excavating  a  second  basin  to  the  northward  and  nearly  at  right 
angles  to  the  first  basin,  and  extending  the  piers  to  the  14-foot  contour 
in  the  lake.  This  doubled  the  available  area  of  the  harbor  and  reduced 
the  height  of  the  entering  waves  very  materially. 

This  is  the  project  now  being  carried  out.  The  two  interior  basins 
have  a  combined  area  of  about  5$  acres  and  are  to  be  dredged  to  a  depth 
of  12  feet,  with  a  channel  of  the  same  depth  connecting  them  with  the 
lake,  the  channel  inclosed  between  two  piers  150  feet  apart  and  extend- 
ing out  to  14  feet  of  water. 

Present  worhs. — (1)  North  pier,  920  feet  long,  composed  of  370  feet  of 
cribs  14  feet  wide ;  500  feet,  20  feet  wide,  and  50  feet,  24  feet  wide.  (2) 
South  pier,  1,226  feet  long,  composed  of  370  feet  of  cribs,  14  feet  wide; 
450  feet,  20  feet  wide,  and  406  feet  of  pile  revetment.  The  piers  were 
built  1871-1887  and  are  in  fair  condition. 

J}epih  of  water. — At  the  mouth  of  Sauk  Biver  originally  about  1  foot. 
Soandiugs  made  in  May,  1889,  show  a  navigable  channel  between  tho 

UNO  89 130 
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piera  of  10  feet  in  depths  and  an  average  depth  of  aboat  9  feet  in  the 
north  basin  and  8  feet  in  the  we8t  basin. 

Operations  during  the  fiscal  year. — By  hired  labor  and  the  use  of  United 
States  Dredge  No.  2^  dredging  began  Jane  22, 1889,  and  to  Jane  30,  the 
close  of  the  fiscal  3'ear,  3,510  cabic  yanls  of  material  were  removed. 

Remarks  and  recommfni^um«.—Nofurther  extension  of  the  north  pier 
is  contemplated. 

To  complete  the  project  the  south  pier  should  be  extended  100  feet 
and  abont  60,000  cabic  yards  of  material  removed  by  dredging.  This 
will  meet  the  present  and  prospective  demands  of  commerce. 

Cribs  Nos.  8  and  9  of  the  north  pier  require  additional  stone  filling 
and  planking. 

The  piers  being  short  and  the  lake  bottom  hard  the  probable  cost  of 
maintenance  will  be  small. 

Eighty-five  and  three  fonrths  per  cent  of  the  dredging  is  completed, 
and  95.5  per  cent,  of  the  pier  constraction. 

The  funds  available  are  probably  sufficient  to  complete  the  dredging. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1891,  it  is  contemplated  to  exiiend  it  in  completing  the  south  pier  Mid 
maintenance  of  the  works.    An  appropriation  of  $7,000  is  recommended. 

EstiiYiftted  cost  (see  Report  of  Chief  of  Knnrinecrs,  1877,  page  866) $154,527.17 

Additional  eatiiiiate  (Report  of  Chief  of  Engiueers,  1880,  page  1^) 27»000.00 


Appropriatod 


181,5*7.17 
174,500.00 


Money  statement* 

July  1,  1P88,  amount  available $1,039.37 

Amount  appropriated  by  act  of  August  11,  188S 5,000.00 


July  l,48iS9,  anl^ount  expended  during  fiscal  year,  exolaaiye  of  liabiliiiea 
outataudiug  July  1,  lH-iH 


6, 039. 37 


693.01 


July  1,  1889,  balance  available 5,346.36 


'Amonnt  (oHtimatcd)  required  for  completion  of  existiuf;  proieet 7, 000. 00 

J  Amount  that  can  be  pn>(itab]y  espeuded  in  fiscal  year  endinf^  June  30, 1891      7, 800. 00 
^Submitted  in  com])liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18U6  and  1SG7. 


COMMERCIAL  STATISTICS  FOR  THIS  CALKNDAB  TBAR  1888. 

[FuruUhed  by  Jmbos  McCarthy,  harbor-mMter.  ] 

Name  of  harbor,  Port  Washington,  Wis. ;   collection  district,  Milwankee,  Wia. ; 
nearest  li<;ht- house,  Port  Wiishingtou,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 


Stoam 

BaU 

Totiil 


AniTsls. 


Jfo. 

21 

178 


194 


Tons. 
3,800 
13,810 


17,610 


Departufes. 


ifo. 

SI 

173 


IM 


Ton*. 

8,  mm 

13.810 


17,610 
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Principal  artioles  of  export  and  import. 


EXPORTS. 


Apples barrels. 

Barley bii«hela. 

Beiius .do... 

Beer barrels. 

Brick .....number. 

Baiter ...pouuds. 

Chairs number. 

Com. ...busheli}. 

Cheese ponnds. 

Ejrga doMn. 

Fish • iraaads. 

Fumlture pieces. 

Hay •• tons. 

Total  approximate  'value,  $1,070,000. 


Apples bairela.. 

Bark cords.. 

Barley bushels.. 

Beer  and  liqaors barrels.. 

Coal tons.. 

Com bushels.. 

Flour barrels.. 

Hides pounds.. 

Hay tons., 

Iron  and  steel pounds.. 

Iron  ore • cons.. 

Total  approximate  value,  |803,i00. 


600 

20,000 

1,000 

1,200 

1,200.000 

100, 000 

5.000 

8^000 

180,000 

100,000 

4,000 

80,000 

300 


Lath number. 

Leather pouodn. 

Lumber feet,  B.  M. 

MerohHudise,  general tons. 

Malt pounda. 

Mill  stuffs..... tons. 

Gate bushels. 

Peas do... 

Pork barrels. 

Provisions pounds. 

Potat  o«s bushels. 

Shingles number. 

Whoatb bushels. 


1,200,000 

700,  OUO 

5,000,000 

1,100 

625, 000 

6,000 

7.000 

2,500 

50 

50,000 

20,000 

3, 000,  000 

7,000 


IMPORTa 


500 

1,000 

140,000 

500 

8,000 

10,000 

200 

1,500,000 

400 

100,000 

1.500 


Lumber feet,  RM. 

Laths. ....number. 

Lime baiTels. 

Merchandise,  general tons. 

Oil barrels. 

Plaster,  rock tons. 

Provisions pounds . 

Salt .oarrels. 

Shingles number. 

Wheat.... bushels. 

Wood cords. 


5, 500, 000 

1,300,000 

1,000 

900 

1,000 

30 

200,000 

8,000 

3,000,000 

5.000 

800 


II  14. 

HARBOR  OF  REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN. 

Object— To  provide  a  secare  anchorage  for  vessels  engaged  in  the 
general  commerce  of  the  lakes,  by  inclosing  the  northern  section  of 
Milwaukee  Bay  within  a  breakwater  formed  of  timber  crib-work  placed 
and  sunk  upon  a  foundation  of  stone. 

Frifject. — ^The  project  was  adopted  in  1881,  and  provided  for  the  con- 
struction of  a  breakwater,  the  north  arm  of  which  commences  at  a  dis- 
tance of  about  600  feet  from  the  north  shore  of  the  bay  in  a  depth  of  8 
feet  of  water.  Its  direction  is  S.  25^  19'  E.,  and  its  length  2,450  feet. 
From  this  point  the  direction  of  the  main  arm  of  the  breakwater  is 
changed  to  S.  11^  00'  W.  for  the  proposed  distance  of  5,200  feet,  with 
an  opening  of  400  feet  at  a  distance  of  1,000  feet  from  the  angle,  to ' 
provide  a  fair-weather  entrance  and  exit  for  vessels. 

Present  works, — ^The  north  arm  of  the  breakwater  is  completed.  The 
northern  section  of  it,  600  feet  in  length,  is  composed  of  6  cribs,  each 
100  feet  long  and  20  feet  wide,  and  the  remaining  1,850  feet  of  37  cribs, 
each  60  feet  long  by  24  feet  wide. 

The  dimensions  of  the  cribs  forming  the  main  arm  are  50  feet  by  24 
feet  b}' 22^  feet.  Kine  hundred  feet  of  this  arm  to  the  northward  of 
the  opening  has  been  constructed,  upon  which  650  feet  of  superstructure 
has  been  built  to  a  height  of  6  feet  above  datum,  and  two  cribs  (Sob* 
63  and  64),  each  100  feet  by  24  feet  by  22^  feet,  have  been  sunk  to  the 
southward  of  the  opening. 

Depth  of  water. — The  slope  of  the  lake-bed  from  the  northern  end  of 
the  breakwater  to  the  angle  formed  by  the  north  and  main  arms  is  0.87 
feet  to  100  feet,  the  angle  crib  being  set  in  29.4  feet  of  water.  The 
average  depth  of  water  on  the  line  of  section  of  main  arm  to  the  south- 
ward of  the  opening  is  34.615  feet. 
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Operations  during  the  fiscal  year. — The  act  of  Congress  of  Aogost  11, 
1888,  having  appropriated  970,000  for  oontinuing  this  improvemeiit,  a 
contract,  dated  November  12, 1838,  was  entered  into  with  Christopher 
H.  Starke,  of  Milwaukee,  Wis,,  for  the  constraction  of  400  feet,  more 
or  less,  of  breakwater  extension. 

One  crib  (No.  61),  of  dimensions  50  feet  by  24  feet  by  22^  feet,  has 
been  snnk  in  position  ni>on  a  stone  foundation  on  the  mam  arm  100 
feet  to  the  northward  of  the  opening,  and  two  cribs  (Nos.  63  and  64), 
each  100  feet  long,  have  been  sunk  to  the  southward  of  the  oiiening. 

Under  contract  with  the  owner,  the  scow  Dunham  has  been  main- 
tained as  a  light-ship  at  the  southern  end  of  the  breakwater  during  the 
season  of  navigation. 

Remarks  and  recommendations. — The  distance  from  the  southern  ex- 
tremity of  the  work  done  under  previous  contracts  to  the  opening  of 
400  feet  for  fair-weather  entrance  and  exit  was  150  feet.  For  future 
work  it  has  been  considered  expedient  to  increase  the  lengths  of  the 
cribs  to  100  feet,  and  as  the  distance  from  the  southern  extremity  of  the 
work  done  under  ]>revions  coutracts  to  the  oi^ening  was  but  150  feet, 
a  crib  (No.  61)  50  feet  in  length  was  built  and  snnk,  in  order  that  the 
remaining  100  feet  should  be  in  one  crib.  As  a  precautionary  measure 
it  has  been  considered  advisable  to  construct  at  least  400  feet  in  length 
of  the  main  arm  to  the  southward  of  the  opening,  in  order  to  resist 
any  forces  of  wave  and  ice  to  which  this  isolated  section  may  be  sub- 
jected. The  construction  and  sinking  of  the  last  crib  to  the  northward 
of  the  400  feet  opening  (No.  62)  will  therefore  be  deferred  until  the  400 
feet  to  the  southwanl  of  the  opening  is  secured. 

Oapt.  W.  L.  Marshall,  Corps  of  Engineers,  United  States  Array,  while 
in  charge  of  this  work,  submitted  a  project,  under  date  of  March  7, 1887, 
for  building  a  permanent  superstructure  of  piers  for  lake  harbor  works, 
consisting  of  concrete  faced  with  cast-iron  plates. 

This  project  was  referred  to  the  Board  of  Engineers  at  New  York, 
which  gave  as  its  opinion  that  it  would  be  well  to  construct  about  250 
feet  in  length  in  the  most  exposed  part  of  the  breakwater  as  an  experi- 
ment (See  Appendix  H  H,  Annual  Report  of  the  Chief  of  Engineers 
for  1887.) 

This  recommendation  of  the  Board  having  been  concurred  in  by  the 
Chief  of  Engineers  in  the  project  for  the  expenditure  of  the  funds  ap- 
propriated for  the  harbor  of  refuge,  it  was  proposed  to  build  200  feet  of 
iron-faced  concrete  superstructure  of  the  approved  plan.  This  was  at 
first  approved  by  the  Chief  of  Engineers,  but  subsequently  modified, 
and  directions  given  to  submit  a  plan  and  estimate  based  upon  a  study 
of  the  concrete  superstructure  used  at  Buffalo,  N.  Y. 

After  a  careful  study  of  this  plan  a  report  was  submitted  and  a  rec- 
ommendation made  that  the  execution  of  the  concrete  superstructure 
be  suspended  and  the  work  continued  according  to  the  plan  previously 
followed,  which  recommendation  was  approved. 

The  correspondence  relating  to  this  subject  is  herewith  subjoined. 

Money  statement. 

July  1, 1888,  amonnt  available $3,638.23 

Amount  appropriated  by  act  of  August  11, 1888 70,000.00 

73,63a83 
July  1,  1889,  amonnt  expended  during  fiscal  year,  exolnsive  of 

liabilities  outstanding  July  1,  1888 $30,249.88 

July  1, 18d9,  amount  covered  by  ex.isting  coutracts 37, 155. 11 

^  67.404.99 

July  1,1889,  balance  available ,t^<.«*.      6,233.24 
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'  Amoant  ^BStimated)  reqnirod  for  completion  of  exUting  project $418, 000. 00 

I  Amoant  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1891  200, 000. 00 
Submitted  in  compliance  with  reqnirementa  of  sectious  *2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahttraot  of  proposals  for  construction  of  400  feet  hrealtcaiirt  harbor  of  refuge  at  Mil- 
waukee Bay,  Wisconsin, 

[Received  in  responae  to  advertiiiement  dated  October  1, 18S8.  and  opened  October  31,  1888,  by  \Ltti. 

Charles  £.  L.  B.  Davis,  Corps  of  En^ueers.] 


Pine  timber,  661,360  feet,  B.  M.,  per  1,000 

Pine  plank,  26,000  feet,  B.  M.,  per  1,000 

Pine  Mnoh  boarda  in  work,  2,100  feet^  B.  M.,  per 
1,000 

Iron  drifl*bolta,  67,800  poonds,  per  ponnd 

Iron  screw-bolts,  nnta.  axid  washers,  1,260 
pounds,  per  pound 

Iron  spikes,  2,000  pounds,  per  pound 

Stone.  4,100  cords,  per  cord 

Framing;  timber,  including  placing,  sinking,  fill- 
ing cribs,  etc.,  661,860  feet,  B.  M.,  per  1,000 

T^yHig  plank  25,800  feet,  B.  M.,i)er  1,000.. 

Taking  up  plank........... .«..•• 

Total 


Hiero  B.  Heir 
&  Co.,    Chi- 
cago. 111. 

e4 

• 

CO 

$17.00 
16.00 

$19.00 
16.00 

$15.00 
14.00 

10.00 
.03^ 

14.00 
.04 

20.00 
.03 

.06 

.05 

7.50 

.05 

.06 

a2& 

.04 

.04 

7.00 

&00 
6.00 
<L00 

8.60 
7.00 

8.00 
6.00 
6.00 

47,546.00 

52,34L30 

43,902.28 

«i  V  ai 


C5 


$16.00 
16.00 

20.00 
.031 

.06 

.04 

8.00 

8.00 
4.00 
4.00 


48, 080. 14 


3i 


$16.75 
13.50 

16.00 
.03 

.041 
.044 
7.40 

7.25 
5.00 
5.00 


46,186.89 


With  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  November 
12,  1888,  with  Christopher  H.  Starke,  the  lowest  responsible  bidder  for  this  work. 


COMMERCIAL  STATISTICS. 


The  nearest  collection  district  is  Milwaukee,  Wis. ;  tlie  nearest  port  of  entry  is  Mil- 
waakee.  Wis.  Amount  of  revenao  collected  during  the  calendar  year  ending  Decem- 
ber 31,  18H8,  is  1291,492.63. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  C,  September  1, 1888. 

Major  :  After  approving  yoar  project  for  harbor  of  refuge  at  Mil- 
waukee, with  certain  modifications,  as  set  forth  in  yesterdaj^'s  indorse- 
ment, the  Chief  of  Engineers  concluded  that  he  would  modify  the 
experimental  portion  of  the  work  of  200  feet  of  concrete  and  iron  snper- 
Btructui*e  by  omitting  the  iron,  the  experiment  in  Buffalo  of  concrete 
alone  having  so  far  worked  very  satisfactorily. 

The  Chief  of  Engineers  therefore  directs  that  you  suspend  the  proj- 
ect for  superstructure  and  submit  a  plan  and  estimate  based  upon  a 
study  of  the  concrete  superstructure  used  at  Buffalo,  N.  Y.,  by  Captain 
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Mabaii,  with  whom  yoa  will  please  correspond  with  a  view  to  obtaioiug 
from  him  foil  plans,  specifications,  and  sach  other  information  as  he 
may  have. 

Very  respectfally,  your  obedient  servant, 

Olinton  B.  Seabs, 
Captain  ofEngineerB^  U.  8.  A., 

In  Charge  of  Office. 
Maj.  Ghas.  E.  L.  B.  Dayis, 

Corps  of  Engineer$y  U.  S.  A. 


LETTER  OF  MAJOR  CHARLES  £.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

U.  S.  Engineer  Office, 
Milwaukeej  Wis.,  December  19, 1888. 

Sir  :  In  acco«*dance  with  instructions  contained  in  Department  letter 
of  September  1, 1888,  I  have  the  honor  to  submit  the  following  plan 
and  estimate  for  bailding  200  feet  of  superstructure  of  the  breakwater 
of  the  harbor  of  refuge  at  Milwaukee,  Wis.,  said  plan  being  based  upon 
a  study  of  the  concrete  snperstrncture  used  at  Buffalo,  N.  Y. 

I  transmit  herewith  a  tracing  showing  a  cross-section  of  the  crib 
breakwater  with  the  stone  foundation  and  the  proposed  concrete  super- 
structure.  The  superstracture  is  designed  to  correspond,  as  nearly  as 
the  dimensions  of  the  crib  would  allow,  with  the  design  adopted  for  the 
Buffalo  breakwater,  the  "No.  2,"  of  the  report  of  the  Board  of  Engi- 
neers of  February  2, 1887.  The  approved  project  for  the  Milwaukee 
Harbor  of  Befnge  fised  the  height  of  the  superstructure  at  6  feet,  and 
experience  so  far  having  proved  that  height  to  be  sufficient,  I  have  kept 
the  concrete  superstructure  at  the  same  height. 

The  dimensions  are  shown  on  the  tracing.  The  area  of  cross-section 
is  141.42  square  feet  or  5.23  cubic  yards  per  running  foot.  The  outer 
exposed  portion  for  2  feet  is  made  of  Portland  cement  and  the  rest  of 
the  common  domestic  variety.  (The  shading  on  the  tracing  should  not 
extend  across  the  top  of  the  crib.) 

Captain  Mahan  furnished  me  with  very  full  and  accurate  figures  of  the 
amount  of  materials  and  cost  of  labor  of  the  work  at  Buffalo.  The  cost 
of  a  cubic  yard  at  the  local  prices  here  would  be  for  the  face,  $8.32,  and 
for  the  backing,  $6.02.*  This  would  make  the  cost  per  running  foot, 
$36.90.  This  is  merely  the  cost  of  the  materials  and  labor,  and  does 
not  include  the  cost  of  plant,  hire  of  tugs,  etc.,  items  which  foot  up 
some  $10,000  at  Buffalo. 

The  amount  of  work  to  bedone  is  so  small  it  will  not  pay  tp  purchase 
any  plant,  so  the  concrete  will  have  to  be  mixed  by  hand  and  the  nec- 
essary barges,  etc.,  hired  by  the  month.  This  will  increase  the  cost  con- 
siderably, and  I  think  it  safe  to  estimate  contingencies  at  20  per  cent., 
or  $44.18  per  running  foot  The  work  being  experimental  should  be 
done  by  hired  labor  and  not  by  contract. 

The  plan  submitted  by  Captain  Marshall,  and  at  first  approved  by 
the  Department,  consisted  of  cast-iron  plates  filled  in  between  with  con- 
crete. On  account  of  the  plates  holding  the  concrete  in  position,  the 
latter  could  be  made  of  cheai)er  materials  than  that  called  for  by  the 
Board's  plan,  and  in  Captain  Marshall's  opinion  his  plan  was  consider- 
ably cheaper  than  that  of  the  Board. 

The  Department  letter  of  September  1, 1888,  states  that  the  exi>eri- 
ment  at  Buffalo  has  so  far  worked  satisfactorily.    It  is  questionable, 
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therefore,  in  my  mind,  whether  it  is  worth  while  repeating  the  same  ex- 
periment here. 

In  the  reports  on  permanent  superstrncture  I  find  constant  reference 
to  ^^  the  increasing  scarcity  and  cost  of  timber,''  bnt  the  records  in  this 
vicinity  do  not  show  any  great  increase  of  cost. 

The  following  table  shows  this  very  clearly : 

Contraet  prices  per  1,000 /pet,  B,  M*,  for  12  hy  12  inch  pine  timber  at  MilwauJcee  and  J2actiir, 

Wis. 


Tear. 

HUwaal^ee. 

Racine. 

Year. 

Mllwaukeo. 

Sacine. 

1867 

$20.00 
15.00 

i6.'67' 

•3J.  00 

l.i.'50 

16.,00 

1881 

1882 

$l&00 
19.50 
10.60 
14.50 
14.50 
15.00 
15.00 
15.00 

$10. 75 

1871 

$16.08 
16.08 

1872 

1883 

1874 

18H4 

1885 

16.50 

1876 

t26."66' 

1877 

1879 

1886 

1887    

1888 

16.00 

1880 

*  FnuDcd  and  bolted  in  the  work. 

t  Includes  fi-aming;  about  $10.60  would  bo  the  value  of  the  timber. 

These  tables  show  that  for  the  last  twenty  years  the  price  of  timber 
has  not  very  materially  increased;  and,  although  it  would  be  rash  to 
prophesy  that  no  material  increase  may  be  looked  for  in  the  next 
twenty  years,  certainly  the  price  has  not  yet  reached  a  figure  to  war- 
rant the  increased  cost  of  a  iiermanent  superstructure. 

The  average  annual  appropriation  h^^s  been  $83,000,  and  countiugin 
1883  and  1885,  when  there  was  no  river  and  harbor  bill,  the  average  for 
eight  years  has  been  $51,850,  so  that  it  will  take  over  eight  years  to 
complete  the  present  project  at  this  rnte,  the  amount  required  to  com- 
plete the  project  being  $418,600. 

As  the  harbor  is  much  sought  by  sailing  craft  as  a  harbor  of  refuge 
even  in  its  i)resent  incomplete  state,  and  as  each  additional  crib  sunk 
increases  its  capacity  as  a  harbor  of  refuge,  I  urgently  recommend  the 
continuance  of  the  present  project  until  the  completion  of  the  work. 

Afterwards,  as  the  portions  above  water  rot  away  and  the  cribs  reach 
their  final  settlement,  the  superstructure  can  be  replaced  by  some  per- 
manent structure,  and  by  that  time  the  Buffalo  work  will  have  i)assed 
beyond  the  experimental  stage  and  will  furnish  ample  data  for  the  Mil- 
waukee work. 

Very  respectfully,  your  obedient  servant, 

Ghas.  E.  L.  B.  Davis, 

Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 

(Through  Ool.  O.  M.  POB, 

Corps  of  Engineers,  U.  S.  A., 

Division  Engineer  of  the  Northwest  Division.) 

[Flrat  indorsement] 

U.  8.  Engineer  Office, 
Detroit,  Mi€h.j  December  21,  1888. 

Respectfully  forwarded  to  the  office  of  the  Chief  of  Engineers  with 
the  following  remarks : 

In  my  estimation,  the  most  important  question  now  outstanding  with 
regard  to  the  ordinary  timber  structures  on  the  lakes  is  to  determine 
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the  beat  and  cheapest  mode  of  constracting  a  more  durable  saperstract- 
are,  whether  as  an  original  constraction  or  to  replace  saperstractoreB 
which  have  fiallen  into  decay.  In  thia  connection  the  existing  experi- 
mental works  at  Buffalo  and  Chicago  have  great  value,  bnt  it  hsffdiy 
sef  ms  necessary  to  exactly  repeat  either  one  at  another  place. 

Meanwhile,  it  is  desirable  that  works  of  the  character  of  this  harbor 
of  refuge  should  be  pushed  to  completion  under  the  old  designs,  rather 
than  subject  them  to  the  delays  which  would  probably  resnlt  from  an 
endeavor,  with  insufficient  annual  appropriations,  to  build  the  super- 
structure of  more  durable  materials. 

Therefore,  upon  the  supposition  that  the  matter  is  open  for  considera- 
tion, I  recommend  that  the  execution  of  the  concrete  superstructure  be 
suspended  for  the  time  being,  and  that  the  work  proceed  according  to 
the  plans  heretofore  followed. 

If,  however,  the  question  of  the  immediate  use  of  a  concrete  super- 
structure has  been  decided,  I  then  recommend  approval  of  the  design 
submitted  by  Major  Davis. 

O.  M.  POB, 
Colonel  of  Engineer g^ 
Engineer  N.  W.  Divieian. 

[Saoond  indonement.] 

Office  Chief  of  Engineebs, 

F.  S.  Abmt, 

December  28, 1888. 

Bespectfully  returned  to  Maj.  Chas.  E.  L.  B.  Davis,  Corps  of  Engi- 
neers (through  Col.  O.  M.  Poe,  Corps  of  Engineers,  Division  Engineer, 
Northwest  Division),  whose  recommendation  that  the  present  project 
be  continued  until  the  completion  of  the  work  is,  for  the  reasons  given, 
approved. 
By  command  of  Brig.  Oen.  Casey. 

J  AS.  0.  Post, 

Major  of  Engineers. 

[Third  iodonement] 

U.  S.  Enoineebs  Office, 
Detroit^  MicK,  December  31, 1888. 

Respectfully  transmitted. 

O.  M.  PoB, 
Colonel  of  Engineers^ 
Engineer  N.  W.  Division. 


I  I  15. 

IMPEOVEMENT  of  MILWAUKEE  HARBOB,  WISCONSIN. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
Milwaukee  River,  which  is  the  interior  harbor  of  Milwaukee. 

Project. — The  original  project  adopted  in  1852  provided  for  the  for- 
mation of  a  channel  260  feet  wide  and  12  feet  deep,  by  dredging  across 
the  point  which  overlapped  the  mouth  of  the  Milwaukee  Biver  at  the 
distance  of  3,000  feet  to  the  northward  of  its  original  outlet,  and  by  the 
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construction  of  parallel  piers  of  crib- work,  each  1,120  feet  in  length,  for 
the  protection  of  the  sides  of  the  chauoel  thus  formed.  In  186H  an  ex: 
tension  of  the  piers  became  necessary  for  the  requirements  of  commerce, 
and,  under  a  continuation  of  the  original  project,  both  the  north  and 
south  piers  were  extended  600  feet  into  the  lake  to  18  feet  depth  of 
water. 

Present  works. — ^The  entire  length  of  the  channel  between  the  xnersis 
1,740  feet;  its  width  4at  the  outer  end  has  been  increased  through  the 
outward  settling  of  cribs  to  284  feet.  The  width  of  each  of  the  1,120- 
foot  sections  of  piers  first  built  is  20  feet.  The  pier  extensions  of  600 
feet  in  length  are  26  feet  wide,  excepting  the  pier-heads,  which  are  each 
30  feet  wide  and  50  feet  long,  protected  by  a  bulkhead  of  piles  and  oak 
timbers. 

The  superstructure  of  the  inner  section  of  the  north  pier  for  1,052.0 
feet  of  its  length,  by  20  feet  in  width,  is  of  quarry-faced  dry  stone  ma- 
sonry, the  side  walls  being  4  feet  thick.  Between  these  walls  for  a 
length  of  663  feet  the  filling  is  of  stone  packed  with  gravel,  and  cov- 
ered with  large  paving  stones  of  9  inches  in  thickness.  The  tilling  be- 
tween walls  for  the  remaining  389.6  feet  is  of  packed  stone  with  a 
top  layer  of  concrete  pavement  of  9  inches  in  thickness.  Piles  for  the 
protection  of  the  piers  have  been  driven  along  the  channel  faces.  The 
superstructure  over  the  pier  extensions  of  the  600  feet  was  built  iu 
1871  and  1872.  In  1887  the  superstructure  of  the  600  feet  extension  of 
the  north  pier  was  cut  down  and  rebuilt. 

Depth  of  water. — No  dredging  has  been  done  in  the  channel  between 
the  piers  at  this  harbor  since  1^0,  in  which  year  excavation  was  made 
to  a  depth  of  18  feet,  and  to  a  width  of  200  feet  throughout  its  entire 
length.  A  plat  of  the  soundings  taken  on  the  18th  day  of  April,  1889, 
shows  that  a  narrow  channel  of  17  feet  in  depth  is  still  available  for 
navigation,  and  one  of  16  feet  iu  depth,  with  a  least  width  of  100  feet. 

Operations  during  the  fiscal  year: — On  March  21,  1889,  a  contract  was 
entered  into  with  W.  T.  Gasgrain,  of  Milwaukee,  Wis.,  for  rebuilding 
400  feet^  more  or  less,  of  the  superstructure  of  the  outer  section  of  the 
south  pier.    At  the  close  of  the  fiscal  year  340  feet  had  been  completed. 

BemarJcs  and  recommendations. — The  stone  superstructure  of  the  north 
pier  is  in  fair  condition,  but  the  effect  of  the  ice  which  is  formed  in  the 
joints  between  the  blocks  of  stone  is  very  noticeable.  When  first  laid, 
the  stones  were  placed  in  as  close  contact  as  the  nature  of  the  partial 
dressing  would  admit  of,  but  each  year  the  force  of  the  ice  pressure  in- 
creases the  widths  of  the  joints,  so  that  in  some  instances  the  spaces 
between  the  blocks  are  fully  1^  inches  wide.  The  concrete  pavement 
between  side  walls  is  much  worn  and  in  need  of  renewal.  Its  impaired 
condition  is  due  to  various  causes,  the  chief  of  which  are  the  effects  of 
frost,  erosion  by  waves,  attrition  by  the  constant  passing  of  pedcs-^ 
trians,  and  the  wave  force  applied  from  below  the  water  suiface  during 
heavy  storms.  At  the  west  or  inner  end  of  each  pier  repairs  are  much 
needed,  and  the  pile  protection  to  the  stone  superstructure  needs  to  be 
renewed.  The  depth  of  the  channel  for  its  entire  length  should  be  in- 
creased to  18  feet,  and  to  a  width  of  200  feet  by  dredging.  The  exca- 
vation necessary  to  effect  this,  by  computations  made  from  soundings 
taken  April  18, 1889,  is  30,468  cubic  yards. 

An  estimate  of  the  cost  of  these  improvements  is  as  follows : 

For  200  linear  feet  of  saperstractnre  of  ouW  section  of  south  pier,  at  |'20.  $4, 000. 00 

:W,468  cubic  yards  of  dredging,  at  20  cents 6,093.60 

l&O  linear  feet  of  repairs  at  west  end  of  north  pier,  at  $12 1,  bOO.  00 

100  linear  feet  of  repairs  at  west  end  of  south  pier,  at  |14 1, 400. 00 
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264  white  oak  piles,  each  32  feet  loDg,  driven  and  secured  in  place,  for 

protection  of  stonosaperstruetare  of  north  pier,  at  19.60  each $2, 534. 10 

14,0U0feetB.  M.  ofoakwaletimher,  »t$45perM 630.00 

3,000  pounda  screw-bolta,  at  4  cento liO.OO 

$16,57aOD 
Add  10  per  cent,  for  contingencies 1,657.80 

$18,235.80 

The  fands  asked  for  the  fiscal  year  eoding  Jane  30, 1891,  are  to  be 
applied  to  the  work  above  meDtioned. 

Money  statement 

Amount  appropriated  by  act  of  Angnst  U,  1888 $10,000.00 

July  1.  VdAf,  amount  expended  during  fiscal  year  exclusiye  of 

liabilities  outstanding  July  1,  1888 $1,517.79 

July  1, 1889,  amount  covered  by  existing  contracts 4, 155. 87 

8,673.66 

July  1, 1689,  balance  available 1,3J6.34 

( Amount  (estimated)  required  for  completion  of  existing  project 20, 000.  OO 

I  Amount  that  can  be  proiitably  expended  in  fiscal  vear  ending  June  30, 1891    tM),  000. 00 
]  iSnbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  aoto  of  1866  and  1867. 


Abstract  of  proposals  far  cutting  down  and  rebuilding  400  feet  of  suptrsfruciure,  souik 

pwr,  Milwaukee  Harbor ^  Wisconsin, 

Beceived  in  response  to  advertisement  dated  Jannary  21, 1888,  and  opened  Fohroary  27, 1889,  by  ICaj. 

Charlee  B.  L.  D.  Davis,  Corps  of  Engineers.] 


Pine  timber.  160,400  feet  B.M.,  per  1,000 

Pine  plank,  6,000  feet  B.M..  perl.OOO ■ 

Iron  clrif t>boltH,  18,400  pounds,  per  ]>oand 

Iiim  screw  bolta,  nuta,  and  wajiLers,  4,000  poanda,  per 

I>oand 

Iron  spikes,  660  ponnds,  per  pound 

Onk  timber,  in  plaoe,  6,000  fe<«tB.  M.,  perM 

Oak  piles,  ariven  and  secured  in  the  work,  2,800  linear 

feet,  per  linear  foot 

Laying  and  aeonring  plank  in  work,  per  M  feet,  B.  M., 

used .• 

Framing,  inclnding  all  labor  involred,  per  M  feet,  B.  M., 

used 

Taking  out  ard  removing  old  protection  piles,  per  piece. 


TotaL 


$19.00 

15.00 

.04 

.06 

.06 

46.00 

.36 

6.00 

18.00 
4.00 


8,268.30 


$18.00 
14.00 
.OSi 

$16.00 

14.00 

.03 

.06 

.05 

60.00 

.06 
.05 

46.00 

.36 

.32 

6.00 

6.00 

18.00 
6.00 

l&OO 
4.60 

8,038.00 

7.618.10 

$18.01 
l&OO 


.04 
4&00 


6.0$ 

16.00 
6.00 


7, 


■~t — 


With  approval  of  the  Chief  of  Engineers,  contract  was  entered  into  March  2t,  1889, 
with  W.  T.  Cangrain,  the  lowest  responsible  bidder,  for  this  work. 


Commercial  statistics  for  the  calendar  year  1888. 

Name  of  harbor,  Milwaukee,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest  port 
of  entry,  Milwaukee,  Wis.    Amount  of  revenue  collected  during  year,  |^1,492.€&L 
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Afrivali  and  de^arture»  c^f  tesBela. 


Description. 

▲rriTals. 

Depaitaros, 

gteam 

No, 
2,788 
2,545 

Tout. 
1,873,828 
485.612 

No. 

2,757 

2,567 

Tons. 
•    2,019,467 
499,229 

BaU -- 

> 

Total 

5.283 

2.458,440 

5,324 

2,518,096 

t 

^  Thefoll(^wing  extracts,  taken  firom  the  annaal  report  of  the  secretary  of  the  Cham- 
ber of  Commerce  for  the  fiscal  year  ending  April  1, 1889,  shows  the  receipts,  shipments, 
and  manafaotnres  of  some  of  the  leading  articles  of  oommerce  at  the  harbor  and  city 
of  Milwaukee  daring  the  year: 

Beoeipis, 


Articles. 


Barley,  bj  rail  and  lake boshets. 

Barley,  local  consumption do . . . 

Butter .pounds. 

Cheese do... 

Coal,  by  lake tons. 

Coal,  by  railroad :....do... 

Com bushelft. 

Egjrs packages. 

Flaxseed   (billed    to    this    market), 

bushels 

Flour  (billed  to  this  market)  barrels. 

Fire-wood ^ cords. 

Hides number. 

Hides,    manufactured  into    leather, 

number 

Hogs number. 

Hops bales. 


Quantity. 


0,465,471 

2,905,855 

4^201,182 

17,291,149 

961,164 

161,909 

1,168, 100 

85,492 

104,811 

433.607 

2.427.336 

106,786 

480,019 

433,697 

451,839 

11.002 


Arttdf 


Hops, used  by  brewers pounds.. 

Lumber feet,  H.M.. 

fthlufles number. . 

Lath do.... 

Cedar  posts do  .. 

Malt bushels.. 

Hillstnfls tons. 

Oats bushels. 

Pig-iron tons.. 

Potatoes bushels.. 

Salt barrels.. 

Tan-bark cords.. 

Tallow pounds.. 

Wheat  (exclusive  of  through  move- 
ment  bushels.. 

Tobacco,  Wisconsin  (billed  to  Mil- 
waukee)  pounds.. 


Quantity. 


1.768,097 

312.834,000 

78.258,000 

14,649,000 

1,019.131 

3, 358. 363 

34,173 

2, 975. 000 

37,766 

187,521 

482.346 

5'i,961 

1,208,024 

8,129,316 

2,031,352 


ShipmentB, 


Articles. 


Bsrley bushels. 

Butter pounds. 

Cheese do... 

Coal tons. 

Com bushels. 

Flaxseed do... 

Flour barrels. 

Hides ^number. 

H(^s do... 

Lara barrels. 

Lard tieroes. 

Lumber feet,  RM. 

Malt bushels. 

Meats,  bulk pounds. 


Quantity. 


3, 670, 667 

1,116.600 

12,898,076 

463,837 

487,670 

62,428 

3.410,289 

46,323 

26,592 

1,003 

15.297 

136.289,607 

1,034,699 

18,178^743 


Articles. 


Millstoffii.' tons. 

Oats bushels. 

Pig-lroD tons. 

Pork,  ham,  beef,  shoulders,and  mid- 
dlea ti<«roes. 

Pork,  ham,  beef,  shoulders,  and  mid- 
dles  barrels. 

Pork,  ham,  beef,  shoulders,  and  mid- 
dles  ......boxes. 

Potatoes bushels. 

Salt barrels. 

Tobacco,  Wisconsin .pounds. 

Wheat bushels. 


Quantity. 


82,470 

886,090 

32,472 

10,838 

57,624 

47.733 

31.136 

427. 870 

806.067 

2,691,076 


Manm/aeturea, 


Articles. 

Quantity. 

Articles. 

Quantity. 

Boots  and  shoes Talne.. 

Beer barrels.. 

BHIflk....T.r-,r numbeTrr 

$2,060,000 
1.848.447 

60,  OUO,  000 

410.000 

1,421,258 

$4,000,000 

Pig-iron tons.. 

High  wines barrels.. 

Knit  fiToods...... .............value.. 

59,666 

12,388 

$1, 700. 000 

33,868,660 

5.000.682 

$1, 000, 000 

Cement,  hydraulic barrels. . 

Flour do — 

Leather..... value.. 

Cigars number.. 

Tobacco pounds.. 

Tinware value.. 

m ._ 

Mtsoellaneous. 

Receipts  of  office  of  internal  revenue $2,587,924.41 

Bank  deposits 634,132,062.6; 

Tonnageof  vesselsowned  in  Milwaukee tons..  41,038l22 
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11x6. 

IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

ObjeeL — ^To  secure  a  navigable  channel  firom  Lake  Michigan  into  Boot 
Biver,  at  the  month  of  which  the  city  and  harbor  of  Baelne  are  sita- 
ated. 

Prefect. — The  original  project  for  the  improvement  of  this  harbor  was 
made  and  adopted  in  1842  or  1843.  Its  intention  was  to  provide  and 
maintain  a  channel  12  feet  deep  by  dredging  between  protection  pien 
oonstmcted  of  crib- work  placed  parallel  to  each  other  and  160  feet 
apart,  the  distance  from  the  shore-line  to  12  feet  of  water  in  Lake  Mich- 
igan being  abont  800  feet. 

In  1866  the  project  was  modified  with  a  view  to  providing  a  channel 
of  15  feet  in  depth. 

Under  this  modification  the  north  pier  has  been  extended  630  feet, 
and  the  sonth  pier  abont  500  feet 

Present  icorks. — ^The  north  pier  is  abont  1,460  feet  in  length.  Its 
western  section  of  200  feet  in  length  is  12  feet  in  width ;  its  middle  sec- 
tion of  960  feet  in  length  is  20  feet  wide,  and  its  outer  or  eastern  sec- 
tion of  300  feet  in  length  is  30  feet  wide.  The  sonth  pier  is  1,070  feet 
in  length ;  its  inner  or  western  section  of  530  feet  in  length  is  16  feet  in 
width,  and  its  outer  or  eastern  section  of  540  feet  in  length  is  20  feet  in 
width.  The  north  or  weather  pier  extends  380  feet  farther  into  the 
lake  than  the  south  pier. 

Dq^th  of  water. — ^The  natural  depth  of  water  on  the  bar  in  front  of 
the  month  of  the  river  before  artificial  improvement  was  made  was 
.variable.  The  effect  of  a  northeast  storm  would  be  to  deposit  sand 
to  such  an  extent  as  to  completely  obstruct  the  entrance  until  an  ac- 
cumulated head  of  water  in  the  river  would  be  sufficient  to  remove  the 
barrier,  and  upon  a  change  of  wind  sometimes  a  narrow  channel  to  a 
depth  of  5  or  6  feet  would  be  scoured  out 

The  work  done  under  the  project  previous  to  1860  provided  a  chan- 
nel of  from  9  to  10  feet  in  depth.  The  extension  of  the  piers  with  the 
periodical  dredging  which  has  been  done  since  1866  has  generally  main- 
tained a  channel  of  from  13  to  15  feet  in  depth,  but  the  maintenance  of 
a  15-foot  channel  is  dependent  upon  a  frequent  use  of  the  dredge.  A 
plot  of  the  soundings  taken  June  11, 1888,  showed  an  available  chan- 
nel of  but  12  feet  in  depth. 

Operations  during  the  fiscal  year. — On  October  9, 1888,  a  contract  was 
entered  into  with  Christopher  H.  Starke,  of  Milwaukee,  Wis.,  for  dredg- 
ing the  channel  to  the  uniform  depth  of  16  feet  from  that  depth  of 
water  in  I^tke  Michigan  to  the  west  end  of  the  harbor  piers,  and  for  the 
full  width  of  the  channel,  leaving  a  berme  alongside  the  channel-fiice 
of  each  pier  of  15  feet  in  width. 

The  excavation  was  completed  in  accordance  with  the  terms  of  the 
contract  on  the  30th  of  November,  1888. 

The  number  of  cubic  yards  taken  out  by  the  dredge  under  the  con- 
tract was  3G,3o6. 

Beiuarks  and  recommendations. — Soundings  were  taken  at  this  harbor 
on  May  4,  1889,  a  plot  of  which  shows  an  extensive  sand  deposit  to 
have  been  made  during  the  past  winter  upon  the  bar  outside  of  the 
eastern  or  outer  extremity  of  the  south  pier,  and  also  in  the  channel 
between  the  piers,  but  a  channel  of  over  15  feet  in  depth  and  a  mini- 
mum width  of  80  feet  is  yet  available  for  vessels. 
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The  superstructure  of  the  western  section  of  the  north  pier,  200  feet 
in  length  by  12  feet  in  width,  and  635  feet  of  its  middle  section,  of  20 
feet  in  width,  is  mnch  decayed. 

Three  hnndred  and  ten  feet  in  length  of  the  superstructure  at  the 
west  end  of  the  south  pier  requires  renewal. 

Through  changes  made  in  the  direction  of  the  piers  the  width  of  the 
channel,  at  its  outer  end,  has  been  increased  to  270  feet ;  this  increase 
in  width  of  more  than  100  feet  in  the  1,070  feet  of  the  south  pier  admits 
an  increased  volume  of  wave  from  the  lake,  which  in  passing  through 
the  narrower  part  of  the  channel,  at  its  west  end,  causes  great  disturb- 
ance  during  easterly  storms. 

The  river  and  harbor  act  of  August  11, 1888,  contained  a  proviso  for 
an  examination  or  survey,  with  a  view  to  enlarging  and  deepening  the 
channel  at  Bacine  Harbor. 

The  report  of  the  preliminary  examination,  dated  October  20, 1888, 
was  forwarded,  and  a  copy  of  it  is  inclosed  in  the  annual  report  of  this 
year  of  examinations  and  surveys  in  my  charge. 

In  order  to  maintain  a  channel  of  15  feet  in  depth,  without  constant 
dredging,  it  will  be  necessary  to  extend  each  of  the  piers  farther  into 
the  lake.  The  growth  of  the  shore  accretions  to  the  northward  of  the 
harbor  channel  has  been  large  daring  the  past  two  years;  the  shore-line, 
at  its  intersection  with  the  north  pier,  when  the  water-surface  is  at  zero 
upon  the  gange,  extends  to  within  a  distance  of  250  feet  of  the  west 
face  of  the  lighthouse  crib.  This  crib  was  built  at  the  extremity  of 
the  north  pier,  as  far  as  it  was  constructed  under  the  original  project 
for  securing  a  channel  of  12  feet  in  depth. 

An  extension  of  the  north  pier  300  feet  in  length  by  24  feet  in  width, 
and  of  the  south  pier  500  feet  in  length  by  20  feet  in  width,  would  prob- 
ably prevent  the  constant  deposit  of  sand  at  the  harbor  entrance.  A 
narrowing  of  the  channel  at  the  harbor  entrance  would  also  lessen  the 
disturbance  which  is  now  so  troublesome  in  the  lower  reaches  of  the 
river. 

An  estimate  of  the  cost  of  extending  the  piers  to  the  above-specified 
distance  is  as  follows : 

For  300  running  feet  of  crib-work  in  extension  of  the  north  pier,  24  feet 
in  width,  at  $85 125,500.00 

For  500  running  feet  of  crib-work  in  extension  of  the  south  pier,  20  feet 
in  width,  atfrO 35,000.00 

60,500.00 
Add  10x)er  cent,  for  contingencies 6,050.00 

Total 66.650.00 

Money  statement. 

July  1, 1888,  amount  available $509.48 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

10, 599. 48 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  ia« 6,999.53 

July  1, 1889,  balance  available 3,599.95 


{Amount  (estimated)  reauired  for  completion  of  existing  project ...;....    82, 000. 00 
Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  June  30, 1891    50, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahitraet  of  propouUM  for  dredging  40,000  citric  fonU,  Badne  Harher^ 


[Received  in  raepooM  to  ftdTertteemeot  daUA  September  8, 188S,  and  opened  September  27,  189%,  bj 

ICiO-  Chnrlee  B.  {«.  B.  Dotu,  Corps  of  Bngiaeece.] 


1 
2 
3 

4 
6 


Cbristof»her  H.  Sterke,  If ilfrnakee,  Wi« 

Green  Bav  Dredge  and  Pile  Driver  Company,  Green  Bay,  Win. 

Tromnn  tt  Cooper.  Maaitowoe,  Wis 

Samuel  O.  Dixon,  Racine.  Wie 

Frank  R.  Crane,  Cbioego,  Dl 


Cfnii. 

17 


With  approTal  of  the  Chief  of  Engineers,  a  contract  was  enierad  into  Octobers, 
1886,  with  Christopher  H.  Starke,  the  lowest  responsible  bidder,  for  this  work. 


Commerokil  statUUm  for  ike  calendar  gear  1888. 

[Fomisbed  by  Secretary  of  BoaineM  Men'a  Aaaoeiation,  Bacine.] 

Name  of  harbor,  Racine,  Wis. ;  collection  district,  Milwankee,  Wia. ;  nearest  port 
of  entry,  Milwankee,  Wis. 


Arrivals  and  departures  of  peeeele. 


Deaoriptioa. 


Steam 

SaU 

Potal 


Anindfl. 


2fo. 
614 
400 


1,014 


397,608 
66^098 


4S3,0O6 


JVb. 
613 
4jl>2 


1,016 


Manttfacturee  and  exports. 


Tone. 
297,479 
6^602 


451,972 


Articlea. 

Boilers,  Rteam number.. 

Beer  and  ale barreln.. 

Brick number.. 

Butter poiinda.. 

Cultivators  and  barrows. . . .namber . . 

Fanning-mills do. . . . 

Flour barrels.. 

General  merobandise tons . . 

Horse-power  and  saw-mills.. namber. . 

Hor«ie-rakes do — 

Leather pounds.. 

Land-rollers number.. 

Lumber  and  laths feet,B.  M.. 

Mill-stuffii tons.. 

Total  approximate  valae,  $7,238,094. 


Qnantity. 


400 

17,008 

8,800,000 

22.400 

2,000 

8.150 

30.000 

11,333 

747 

500 

293,000 

225 

23,  000,  000 

1,230 


Articlea. 

Oats biishels. 

Posts  and  railroad  ties number. 

Plows,  etc do... 

Refrigerators do... 

Steam-enginee do... 

Sleighs do... 

Shingles do... 

Sewer-pipe Ions... 

Seeders namber. 

Tbraahing.maohines do  .. 

Tmnka,  satchels  ete do... 

Wagons,  carriages,  and  oart  s . .  do . . . 

Wool poonds. 

Wooden-ware namber. 


Qoantity. 


10,009 

68,000 

2.760 

1.500 

360 

1.000 

9.000.000 

2,600 

10.600 

1.790 

228,000 

31.0U0 

130,000 

26^000 
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Imports. 


ArttolM. 


B«rk oordft.. 

Barley ba»hol8.. 

Brick namber.. 

Goal  and  coke tons.. 

Com bushels.. 

Ooat-sklDS Buniber. . 

General  merchandise tons . . 

Hides pounds.. 

Hay tons.. 

Iron  and  steel pounds.. 

Lire  stock number. . 

Leather pounds.. 


Quantity. 

1.212 

58»090 

36,000 

83.360 

16. 460 

150,000 

52.194 

730,000 

687 

49, 320, 856 

100 

732,313 

Articles. 


Lumber fpet,  B.M. 

Laths number. 

Oats bushels. 

Oil  barrels. 

Katlroad     ties     and    fence    posts, 

number 

Shingles namber. 

Salt barrels. 

Xobaoeo nonnds. 

Wheat bushels. 

Wool pounds. 

Wood cords. 


Quantity. 


62,232.000 

4,000,000 

2-2.300 

1,387 

74,906 

15,800.000 

6,937 

31.064 

162,780 

180.030 

17,672 


Total  approzlniata  Talne.  94,266,284, 


I   I   17. 

IMPROVEMENT  OF  KENOSHA  HARBOB,  WISCONSIN. 

Object — To  secare  a  navigable  channel  from  Lake  Michigan  into  the 
extensive  basin  at  the  mouth  of  Pike  Creek,  upon  which  the  city  and 
harbor  of  Kenosha  are  sitoated. 

Prcject.—The  original  project  for  the  improvement  of  this  harbor, 
adopted  inl852,wa8  directed  towardssecuriugachannel  12feetdeep  from 
12  feet  of  water  in  Lake  Michigan  to  the  interior  basin  or  bayou,  by  the 
construction  of  piers  placed  parallel  to  each  other  and  150  feet  apart; 
and  by  dredging  between  them. 

In  1866  a  modification  or  extension  of  the  original  project  was  made, 
in  order  to  provide  a  navigable  channel  15  feet  in  depth. 

Present  works, — ^The  north  pier  is  1,600  feet  in  length.  Its  inner  or 
western  section,  which  was  built  either  by  private  parties  or  the  city  of 
Kenosha,  is  of  pile-work,  365  feet  in  length  and  12  feet  in  width.  The 
adjoining  section  to  the  eastward,  built  under  the  original  project  of 
1852,  is  of  crib- work,  610  feet  long  and  18  feet  wide.  The  extension  of 
this  pier  since  1866  is  625  feet  long,  250  feet  of  which  is  30  feet  wide. 

The  south  pier  is  800  feet  long  and  20  feet  wide,  commencing  at  the 
shore-line  and  extending  into  the  lake. 

The  north  pier  extends  420  feet  farther  into  the  lake  than  the  south 
pier. 

Depth  of  water. — ^The  natural  depth  of  water  at  the  mouth  of  Pike 
Greek  before  it  was  improved  changed '  with  each  recurring  easterly 
storm ;  not  more  than  2  or  3  feet  could  be  depended  upon  at  the 
entrance.  The  work  first  done  under  the  project  furnished  a  channel 
of  from  9  to  10  feet  in  depth  between  the  piers. 

The  extensions  of  the  piers  since  1866,  together  with  periodical  dredg- 
ing, have  generally  provided  a  channel  of  about  12  feet  in  depth,  but  in 
order  to  maintain  a  greater  depth  of  water  frequent  applications  of  the 
dredge  have  been  necessary. 

(yperations  during  the  fiscal  year. — On  October  9, 1888,  a  contract  was 
entered  into  with  Christopher  H.  Starke,  of  Milwaukee, Wis.,  for  dredg- 
ing the  channel  to  the  uniform  depth  of  15  feet  from  the  outside  of  the 
bar  in  front  of  the  harbor  entrance  to  the  line  of  the  shore  on  the  south 
side  of  the  harbor,  leaving  a  berme  of  15  feet  in  width  alongside  the 


2080  BEPORT  OF  THE  CHIEF  OF  ENGIMEEBS,  U.  8.  ARMT. 

channel-face  of  each  pier.  The  work  was  completed,  in  accordance  with 
the  terms  of  the  contract,  on  the  dOth  of  November^  1888.  The  quantity 
of  material  taken  out  by  the  dredge  under  the  contract  was  24,893 
cubic  yards. 

Remarks  and  recommendations. — A  plot  of  the  soundings,  taken  at 
this  harbor  on  May  3,  1889,  shows  that  the  bar  to  the  eastward  of  the 
extremities  of  the  piers,  which  was  removed  by  the  dredge  to  the  depth 
of  15  feet  in  October  and  November,  1888,  has  reformed  across  the 
entire  front  of  the  harbor  entrance,  the  depth  of  the  water  upon  it  being 
i'rom  0.8  to  13  feet.  Between  the  piers  the  deposit  has  not  been  as  large 
during  the  past  winter  as  it  has  been  in  some  former  years.  The  super- 
structure of  the  north  pier,  which  was  built  in  1872  and  1874,  is  very 
much  decayed,  and  in  a  short  time  will  require  renewal. 

The  shore-line  now  extends  beyond  the  extremity  of  the  north  pier, 
as  it  was  built  under  original  project  for  improvement 

The  only  effective  method  which  can  be  applied  at  this  harbor  to  pre- 
vent the  formation  of  a  bar  at  its  entrance  is  to  extend  the  piers  ^such 
a  distance  in  Lake  Michigan  as  will-arrest  the  sand  which  is  earned  by 
wave  action  along  the  adjacent  shore. 

An  estimate  of  the  cost  of  extending  the  north  pier  to  a  distance  of 
300  feet  and  the  south  pier  600  feet  is  as  follows : 

For  SOOrnnniDg  feet  of  crib- work  in  extenaion  of  the  north  pier,  ^  feet  in 

width,  at  185 125,500.00 

For -600  running  feet  of  crib-work  in  extension  of  the  south  pier,  20  feet  in 

width,  at  170 - 42,000.00 

For  cutting  down  and  rebuilding  425  running  feet  of  supeistructuie  of 

north  pier,  18  feet  in  width,  at  $10 ., 4,250.00 

For  cutting  down  and  rebuilding  365  running  feet  of  snpent^actare  of 

north  pier,  12  feet  in  width,  at  |8.50 3,102.50 

74,852.50 
Add  10  per  cenf.  for  coutingencieii 7,485.25 

Making  a  total  amount  now  estimated  as  necessary  for  the  existing  pro- 
ject of  this  harbor 82,000.00 

The  river  and  harbor  act  of  August  11, 1888,,  contained  a  proviso  for 
an  examination  or  survey  of  Kenosha  Harbor  for  a  harbor  of  refuge. 

The  report  of  the  preliminary  examination,  dated  October  20, 1888, 
was  forwarded,  and  a  copy  of  it  is  inclosed  in  the  annual  report  of  this 
year  for  examinations  and  surveys  in  my  charge. 

Money  statement. 

July  1, 1888)  amount  available 9799.93 

Amount  appropriated  by  act  ef  August  11, 1888 7,500.00 

8, 299. 93 
July  \j  1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  188a 5,443.07 

July  1, 1889,  balance  available 2»856.H() 

(Amount  (estimated)  required  for  completion  of  existing:  proje'Ct 82, 000. 0<) 
Amount  that  can  be  proiitably  expended  in  tiscal  year  ending  June  J0,1891    50. 0()(),  OH 
Submitted  in  compliance  with  requirements  of  sections  2  of  riy^r  and 
harbor  acts  of  186^  and  1867.                                                           '  ^ 
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Ahilract  of  propoials  for  dredging  25,000  cubic  yarde,  KmosKa  Harbor,  Wieoontin. 

[Received  in  response  to  advertisement  dated  September  8, 1888,  and  oi>ened  September  27, 1888,  by 

MnJ.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers.] 


No. 


1 
2 
3 

4 
5 


^ame  and  address  of  bidder. 


Frank  B.  Crane,  Chicago,  111 

8amn«10.  Dixon,  Raoine,  Wis 

Enapp  &,  Gillen,  Racine,  Wis 

Tmman  &  Cooper,  Manitowoc.  Wis 

Green  Bay  Dredice  and  Pile  Driver  Company,  Green  Bay,  Wis 
Christopher  H.  Starke,  Milwaukee,  Wis 


Percubio 
yard. 


0$ntt. 


26 
26 
25 
20 
12 


With  approval  of  the  Chief  of  EDgineerSi  a  contract  woa  eotered  into  October  9, 
1888,  with  Christopher  H.  Starke,  the  lowest  respoDsible  bidder  for  this  work. 


Ckfmmeroial  8tati$Ho&  for  the  odlendar  year  1888. 
I  Famished  by  Henry  Williams,  mayor  of  Kenosha.] 

Name  of  harbor,  Kenosha,  Wisconsin ;  collection  district,  Milwaukee,  Wis. ;  nearest 
port  of  entry,  Milwaakee ;  amount  of  revenue  collected  at  the  nearest  port  of  entry, 
1^1,492.63. 

Jrrivale  and  departwree  of  veaeela. 


Desoription. 


Arrivals. 


Departures. 


Steam. 

SaU... 


Total 


2fo. 
61 
183 


214 


Tons. 

0,008 

22,706 


28,713 


No. 
66 

162 


212 


Torn. 
6, 986 
22,119 


28,116 


Principal  artiolee  of  export  and  imporU 
BXP0BT8. 


Oats bushels..  10,000  i  Gravel 

Hay tons..    2,000  | 

Total  approximate  value,  $33,000. 


.yards..    7,600 


Bark oords.. 

Goal tons.. 

Total  approximate  value,  $330,000. 


IMPOSTS. 

12.000  I  Lumber feet,  B.  M..  10,660,000 

12,000  I  Wood oords..  2,600 


II  i8. 

IMPBOVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

Object — To  provide  a  shelter  for  the  protection  of  vessels  engaged  in 
the  commerce  of  the  city  of  Waakegan. 

Project — In  1852  an  appropriation  of  $15,000  was  made  for  the  '^  im- 
provement of  the  harbor  and  breakwater  at  Wankegan,  111."  The  plan 
adopted  was  a  breakwater  parallel  to  the  shore  in  20  feet  of  water.  One 
crib,  30  feet  by  25  feet,  was  placed  in  position,  but  was  carried  away  by 
A  Storm  nud  the  work  then  abandoned.    In  1872  an  examination  and 

ENa  89 ^131 
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report  were  made,  aa  called  for  by  the  river  and  harbor  act  of  that  year. 
This  plan,  contemplated  a  breakwater  in  24  feet  of  water.  Ko  action 
was  taken  on  this  report. 

The  character  of  the  improvement  of  this  harbor  is  somewhat  different 
from  that  of  other  points  on  the  Great  Lakes.  Most  of  the  improvements 
have  consisted  in  deepening  the  months  of  streams  emptying  into  the 
lake,  bnt  at  Waukegan  there  is  only  a  creek  emptying  into  the  lake  and 
it  is  of  no  importance  for  harbor  purposes. 

The  present  project  was  adopted  in  1880,  its  intention  being  to  con- 
stmct  an  exterior  basin  of  sufficient  capacity  to  meet  the  requirements 
of  the  local  trade  by  inclosing  a  portion  of  I^ke  Michigan  within  piers 
constructed  of  pile- work,  and  an  entrance  channel  between  piers  from 
a  depth  of  12  feet  of  water  in  Lake  Michigan  to  the  basin.  The  channel 
and  basin  to  be  excavated  by  dredging  to  the  depth  of  12  feet. 

Present  works, — The  length  of  the  north  pier  is  1,259.6  feet ;  the  length 
of  the  sonth  pier  is  1,024.9  feet,  making  a  total  length  of  pier-work  of 
2,284.5  feet. 

The  north  pier^  which  incloses  the  basin,  is  comprised  of  three  sec- 
tions, the  first  or  which  runs  easterly  from  inside  the  shoreline  as  it  ex- 
isted in  1879  for  a  distance  of  345  feet  into  the  lake.  This  section  is 
comprised  of  a  single  row  of  12  by  12  inch  squared  pine  piles,  re-enforced 
at  the  angle  or  outer  end  for  a  length  of  80  feet  with  oak  piles  driven 
at  a  distance  of  12  feet  from  the  front  row,  the  interior  space  being  filled 
with,  stone  ballast. 

The  next  section  of  pile- work,  16  feet  wide,  runs  in  a  southerly  direc- 
tion for  a  distance  of  380.8  feet  to  the  channel  angle. 

The  outer  section  of  16  feet  in  width,  which  runs  in  an  easterly  direc- 
tion for  a  distance  of  533.8  feet  from  the  channel  angle  into  Lake  Mich- 
igan, is  comprised  of  two  rows  of  closely-driven  white  oak  piles,  divided 
into  sections  by  cross  rows  driven  at  distances  of  abont  32  feet  apart, 
double-sheeted  with  3-inch  pine  plank  and  filled  with  stone  ballast  to  a 
height  of  2  feet  above  datum. 

The  sonth  pier  is  built  upon  a  prolongation  of  the  line  of  the  sonth 
side  of  Madison  street,  in  the  city  of  Waukegan.  The  inshore  section 
of  this  pier,  140.3  feet,  is  comprised  of  a  single  row  of  square  pine  piles 
of  dimensions  12  inches  by  12  inches  by  18  feet,  with  the  exception  of 
the  outer  24  piles,  which  are  22  feet  in  length  and  12  inches  square. 

The  next  outer  section  of  100  feet  in  length  is  constructed  of  round 
white  oak  piles,  each  30  feet  in  length,  driven  on  alignment  at  distances 
of  3  feet  from  center  to  center,  and  sheeted  with  two  rows  of  planks  of 
dimensions  3  inches  by  12  inches  by  22  feet,  driven  close  and  breaking 
joints,  and  spiked  to  the  wales  which  inclose  and  secure  the  round  pile8« 

The  next  section  to  the  eastward  of  109  fret  in  length  is  built  with 
round  white  oak  piles,  each  30  feet  long,  driven  at  distances  of  3  feet 
from  center  to  center  and  secured  with  binders.  On  the  sonth  side  of 
this  row  pine  piles  of  8  inches  by  12  inches  by  26  feet  are  driven  in  close 
contact  and  bolted  to  the  binder  and  re-enforced  with  a  pine  binder  of 
3  by  12  inches. 

The  outer  section  of  this  pier,  675.6  feet  in  length,  is  comprised  of 
two  parallel  rc^s  of  white  oak  piles  of  31  feet  in  length,  driven  in  close 
contact  at  distances  of  14  feet  from  center  to  center  of  rows  and  di- 
vided into  sections  of  about  32  feet  each.  These  rows  are  secured  and 
bound  in  place  by  means  of  wales,  binders,  screw-bolts,  and  tie-rods,  in 
a  similar  manner  to  those  of  the  outer  section  of  the  north  pier. 

On  the  south  side  of  the  north  row  a  double  sheeting  of  pine  plank 
3  inches  by  12  inches  by  22  feet  is  driven  and  spiked  to  the  wales  in  a 
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Similar  manner  to  the  second  section.  The  interior  of  this  section  has 
been  filled  with  stone  ballast  to  a  height  of  2  feet  above  the  water-sur- 
face when  at  datum,  but  in  some  places  it  has  settled  somewhat  below 
that  level. 

In  the  construction  of  these  piers  it  has  been  necessary  to  place  a 
riprap  of  stone  along  the  outer  sides  of  the  piles  as  fast  as  they  have 
been  driven. 

Depth  of  water, — Before  work  was  commenced  upon  this  harbor,  the 
distance  from  the  line  of  shore  in  front  of  which  the  piers  have  been 
constructed  to  the  natural  depth  of  12  feet  of  water  in  Lake  Michigan, 
was  about  870  feet,  but  as  the  work  has  progressed  an  extensive  accre- 
tion has  been  formed  to  the  northward  of  the  harbor.  The  shore-line 
'  now  intersects  the  north  pier  at  a  distance  of  570  feet  outside  or  to  the 
eastward  of  the  line  of  shore  as  it  existed  in  1879,  and  the  depth  of  12 
feet  of  water  is  about  350  feet  outside  that  former  line  of  depth,  or  more 
th^u  1,200  feet  to  the  eastward  of  the  line  of  shore  of  1879. 

A  large  deposit  of  sand  has  also  been  made  in  the  interior  of  the 
basin. 

Operatiam  during  the  fiscal  year. — By  purchase  of  materials  in  open 
market  and  hired  labor,  an  extension  of  248  feet  in  length  was  made  to 
the  south  pier  in  1888.  This  work  was  commenced  on  the  1st  of  Sep- 
tember and  completed  on  the  10th  of  December,  with  the  exceptiou  of 
the  delivery  of  53  cords  of  stone  ballast.  This  quantity  of  stone  is  yet 
due  to  this  section  of  the  pier,  and  will  be  placed  in  the  same  shortly. 

On  October  9,  1888,  a  contract  was  entered  into  with  the  Green  Bay 
Dredge  and  Pile-Driver  Company  for  dredging  an  entrance  channel 
from  the  line  of  12  feet  of  water  in  Lake  Michigan  to  the  west  end  of  t  he 
outer  section  of  the  north  pier  and  in  the  harbor  basin,  the  length  of  the 
entrance  channel  being  about  800  feet,  and  its  width  120  feet.  The  di- 
mensions of  the  basin  to  be  500  feet  by  160  feet. 

The  contractors  commenced  dredging  under  this  contract  on  the  25th 
of  May,  1889,  and  up  to  this  date  have  taken  out  17,805  cubic  yards  of 
material. 

Remarks  and  recommendations, — Both  the  north  and  south  piers  are 
carried  beyond  the  line  of  12  feet  of  water  as  it  existed  in  1879,  but 
since  their  construction  the  accretions  on  the  north  side  of  the  harbor 
have  gathered  to  such  an  extent  as  to  have  materially  changed  the  pre- 
existing conditions  in  the  depth  of  water.  The  eastern  extremity  of  the 
north  pier  extends  now  but  350  feet  beyond  the  intersection  of  the  shore- 
line with  the  pier,  and  the  present  line  of  12  feet  of  water  is  at  a  dis- 
tance of  about  300  feet  beyond  the  pier  extremities. 

For  economical  considerations,  and  in  order  to  maintain  a  channel  of 
12  feet  in  depth  into  the  harbor  basin  for  a  period  of  five  years,  each 
of  the  piers  should  be  extended  into  the  lake  to  a  further  distance  of 
500  feet,  for  the  reason  that  under  the  present  conditions  only  a  con- 
stant use  of  the  dredge  will  maintain  a  navigable  channel.  The  unap- 
propriated balance  of  $46,000  will  do  the  necessary  dredging  for  the 
proposed  interior  basin,  but  in  order  to  extend  each  of  the  piers  to  a 
further  distance  of  500  feet  an  additional  sum  of  $75,000  will  be  re- 
quired, as  follows : 

For  500  mnniDg  feet  of  crib-work  in  extension  of  the  north  pier,  !20  feet  in 
width,  at  $75 #37,500 

For  500  rnnning  feet  of  crib-work  in  extension  of  the  south  pier,  20  feet  in 
width,  at|75 i....    37,500 

ToUl * 75;  000 
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Tlie  estimated  cost  of  t7o  per  raDning  foot  of  pier  20  feet  in  widtli 
may  seem  exoe88ive,  but  experience  at  this  barbur  bas  sbown  that  it 
will  be  necessary  for  tbe  stone  foandations  to  extend  down  to  the  top 
of  tbe  clay  formation,  wbicb,  npon  the  lines  of  tbe  proposed  extensions, 
is  at  a  deptb  of  20  feet  below  datom. 

Money  Mtaiememk 

Joly  1,  1888,  Mnoant  AVAilable $274. « 

Amount  appropriated  hy  act  of  Aagoat  11,1888 25,000.00 

85,274.00 
Joly  1,  1889,  amoant  expended  daring  fiscal  year,  ezdoaiTe  of 

liabilities  oataianding  July  I,  1888 $11,040. 17 

Joly  1,  1889,  amoanfc  ooveted  by  ezistljig  contracta 7, 076^  96 

18,117.13 

Joly  1, 1889,  baUwce ayaiUible 7,157.67 

(AmooDt  (eattmated)  reqaiied  for  completion  of  exiatiiig  projeet ISl,  000. 00 
AmooD  t  that  can  be  profitably  expended  in  fiscal  year  ending  Jane30, 1891    75, 000. 00 
Submitted  in  compliance  with  reqairementa  of  aectiona  S  of  riyer  and 
harbor  acta  of  10(j6  and  1807. 


Abtiraet  of  propomUfcr  dndgimg  60,000  caMe  yarib,  IFaahyaa  Hmrhcr^  lUmoU. 

September  27,  IMM,  bj 


[BeeeiTed  In  reepooee  to  adTertieemeDt  dated  September  8, 1888,  ead 

Ifi^J.  Cberiee  B.  L.  B.  Davie  Corpeof  Bnciaeeie.] 


No. 


1 
2 
8 

4 
6 
6 


If  erne  mad  addzem  of  bidder. 


Per  culm 
yerd. 


Samuel  O.  Dixon,  Beeine,  Wis 

KDApp&Ottlen.  IUeiBe,wi« 

Frank  R.  Crane,  Chicago.  HI 

Tmouin  &  Cooper  Manitowoe,  Wis 

Green  Bay  Dr^ge  and  Pile  Driver  Company,  Green  Bay,  Wis 
Christopher  H.  Suurke,  Miltraukee,  Wis 


Oentt. 


17 
21 

27 
12 
15 


With  approval  of  the  Chief  of  EnjrineerB,  a  contract  was  entered  into  October  9, 
1888,  with  Green  Bay  Dredge  and  Pile  Driver  Company,  the  lowest  responaible  bid- 
ders for  the  work. 


Commercial  itoH^Het  for  ike  odlemdar  year  1888. 

[Fumiehed  by  H.C.  Hatchinaon,  mmjot  of  Wnakegan.] 

Name  of  harbor,  Wankegan,  111. ;  collection  district,  Chicago,  IlL ;  nearest  port 
of  entry,  Chicago,  IlL ;  nearest  iight-boase,  Waukegan,  111. ;  amonnt  of  xcYenae  col- 
lected at  nearest  port  of  entry,  $4,977,389.43. 

JrrivaU  and  d€parture$  of  vessels. 


DeeorlptioB. 

Arrirala. 

Depart- 
area. 

« 

Steam - 

•84 

*aa 

84 

Sail 

86 

- 

Total 

70 

70 

«  Tonnage  not  known. 

>^«  < 


X 


»» 


Ifi 
Mur 


V4kB 


*»/ 


»4 "  •  -m.  - 
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The  eHtimated  cost  of  915  per  raDning  foot  of  pier  20  feet  in  width 
may  seem  excessive,  but  experience  at  this  harbor  has  shown  th»t  it 
will  be  necessary  for  the  stone  foundations  to  extend  down  to  the  top 
of  the  clay  formation,  which,  upon  the  lines  of  the  proposed  extensions, 
is  at  a  depth  of  20  feet  below  datum. 

Manejf  MtatemaU. 

July  1,  1888,  ainonnt  ftvailable '- $274. 80 

Amount  appropriated  by  act  of  Aogost  11, 1888 25,000.00 

25, 274.  oO 
Joly  1,  1889,  amoant  expended  daring  fiscal  year,  exdoaiye  of 

liabilities oatataoding  July  1.  1888 $11,040.17 

July  1,  1889,  amount  covered  by  existing  contraota 7, 076. 96 

16,117.13 

July  1,  1889,  balance  available 7,157.67 

{Amount  (estimated)  required  for  completion  of  existing  project 121,  000. 00 
Amou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnn  e  30, 1891    75,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  x  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab$ir<ui  of  prapaaUfar  dredging  60,000  eubie  yardt,  Wamiegam  Horhor,  IlUnoU. 

[Beoeived  In  xesponae  to  adTertiMtment  dated  September  8,  1888,  and  opened  September  27, 188&  br 

Mi^).  Charlee  B.  L.  B.  Davis  Corps  ofBngineen.] 


1 
2 
3 

4 
5 
0 


Per  cuImo 
jard. 


SamnelO.  Dixon,  Baeine,  Wia 

KDapp&Gillen,  Baoine,WlB 

Frank  B.  Crane,  Cbicaf(0,lli 

Truman  &  Cooper  Manitowoc,  Wie 

Green  Bay  Dredf^e  and  Pile  Driver  Company,  Green  Bay,  Wis 
ChriBtopher  H.  Starke,  Milvankee,  Wis 


Oeni». 


17 
21 
22 
27 
12 
IS 


With  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  October  9, 
1888,  with  Green  Bay  Dredge  and  Pue  Driver  Ck>mpany,  the  lowest  responsible  bid- 
ders for  the  work. 


Commercial  staHfHosfor  the  caleHdar  year  1888. 
LFumiahed  by  H.  C.  Hutchinson,  mayor  of  Waokegao.] 

Name  of  harbor,  Waukegan,  III. ;  collection  district,  Chicago,  IlL ;  nearest  port 
of  entry,  Chicago,  111. ;  nearest  light-bouse,  Waukegan,  111. ;  amount  of  revenue  col- 
lected at  nearest  port  of  entry,  $4,977,389.43. 

Arrivals  and  departures  of  veeaeh. 


Description. 


Steam 

Sail 

Total....'. 

*  Tonnafce  not  known. 


Depart- 
urea. 


84 


70 


X 


?K/». 


1 
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Priiuipal  ariieles  of  export  and  import. 


EXPORTS. 


BMms baaheUi..  SOO 

Beer boirela..  10,000 

Brick number..  200,000 

Butter ponnda..  155,000 

Bsga dosen..  72,000 

FiBb ponndB..  240,000 

Apples biirreU..  680 

Bark cords..  400 

Brick narober..  280,000 

Flonr barrels . .  5, 476 

Hay tons..  350 

Iron  and  steel pounds..  804,000 

Leather do  ...  9,000 

EgRs dozen..  55,000 

Lomber feet^B.M..  087,000 

Lath number..  600,000 

Lime barrels..  6^500 


Leather poands. 

Lombor feec,B.lC. 

Lumber,  manataotnred oars. 

Oats bushels. 

Wool pounds. 


IMPORTS. 


Beer  and  liquors barrels. 

Coal tone. 

Com buAbels. 

Hides pounds. 

Merohandise,  general tons. 

Oil barrela. 

Plaster,  rook tons. 

Proyisiona pounds. 

Salt barrela. 

Shingles number. 

StonOk  building oords. 


546,000 

300,000 

15 

18,000 

420,000 


3.10S 

8,860 

2,500 

1,020.000 

24,860 

1,671 

15 

21,700 

2.270 

1,817 

188 


I  I  ig. 
IMPROVEMENT  OF  THE  FOX  AND  WISCONSIN  BIVEB8,  WISCONSIN. 


During  tbe  past  fiscal  year  the  following  work  has  been  done  on  the 
Fox  Biver,  in  accordance  with  the  river  and  harbor  act  of  August  11, 
1888. 

The  subject  of  the  improvement  of  the  Wisconsin  River  was  referred 
to  the  Board  of  Engineers  for  fortifications  and  river  an<l  harbor  im- 
provements, and  the  report  of  the  Board  was  published  in  House  Ex. 
Doc.  No.  65,  Forty-ninth  Congress,  second  session. 

The  Board  decided  against  the  application  of  wing-dams  as  a  means 
of  improvement,  and  recommended  that  no  more  work  be  done,  uo 
work  has  therefore  been  done,  and  no  money  was  appropriated  for  the 
improvement  of  this  river  in  the  act  of  August  11,  1888. 

Upper  Fox. — ^The  navigation  of  the  river  from  Portage  to  Lake  Win- 
nebago was  maintained,  such  repairs  to  dams  and  locks  and  such  dredg- 
ing as  was  necessary  to  maintain  the  existing  depth  being  done. 

One  hundred  and  forty  thousand  eight  hundred  and  eigtitytwo  cubic 
yards  of  material  were  dredged  fh>m  the  bars  on  the  Upper  Fox,  of 
which  35,899  cubic  yards  were  of  very  hard  clay  and  gravel.  In  addition 
to  these  anfounts  deposits  of  sand  were  removed  from  the  chambers  and 
recesses  of  the  locks. 

Latter  Fox. — ^Extensive  repairs  were  made  to  the  dredging-plant  and 
tug-boats.  One  dredge  was  almost  entirely  rebuilt,  only  the  old  boiler, 
engine,  and  some  of  the  machinery  being  retained. 

A- revetment  wall  at  Little  Kankanna  was  constructed  on  the  river 
side  of  the  canal  bank,  extending  from  the  lefb  abutment  to  the  head  of 
the  lock,  a  distance  of  520  feet. 

In  the  construction  of  the  Appleton  Lower  Dam,  a  crib-dam  425  feet 
long  with  five  20-foot  sluice- ways  with  stone  piers  and  abutments,  c^50 
cubic  yards  of  dry  stone  wall  were  laid  in  the  revetment  wall  and  G08 
cubic  yards  of  cement  masonry  laid  in  the  piers  and  connecting  walls, 
completing  the  masonry  for  the  sluices. 


2086  REPOBT  OF  THE  CHIEF  OF  EK6IKEER8,  U.  8.  ARMT. 

ExteDsive  repairs  were  made  to  the  Bapid  Crocfae  and  the  Henasfaa 
locks. 

Ten  thoosand  eight  hundred  and  eighty-three  cobic  yards  of  hardpan, 
clay,  and  gravel,  and  47  cords  of  stone  were  removed  from  the  Menasha 
River. 

It  is  proposed  to  widen  the  Menasha  Canal  to  100  feet  on  the  bottom 
and  to  deepen  it  to  8  lieet  below  the  level  of  the  crest  of  the  Menasha 
Dam,  and  one  cat  was  made  the  entire  length  aboat  45  feet  wide,  re- 
moving 31,917  cnbic  yards  of  very  hard  material. 

In  accordance  with  the  river  and  harbor  act  of  Angnst  11, 1888,  re- 
serving $5,000  for  deepening  the  sonth  ontlet  of  Lake  Winnebago,  at 
Neenah,  Wis.,  11,702  cubic  yards  of  hard  msiterial  were  dredged  ftom 
the  Neenah  ontlet. 

In  accordance  with  a  proviso  in  the  same  act  of  Congress  a  survey  of 
the  Fox  River  between  De  Pere  and  Green  Bay  was  made  and  the  pro- 
posed  channel  located.  Twenty-four  thousand  two  hundred  and  fifty- 
one  cubic  yards  of  clay,  sawdust,  etc,  were  removed  from  the  channel 
and  dumped  between  the  De  Pere  Dock  and  the  right  shore. 

For  the  details  of  the  work  and  for  the  minor  rei)airs  to  the  mechan- 
ical structures  on  the  Upper  and  Lower  Fox,  attention  is  respectfully 
invited  to  the  very  full  report  of  Assistant  Engineer  C.  A.  Fuller, 
hereto  appended. 

The  description  of  the  lands  needed  for  the  site  of  the  levee  to  be 
constructed  at  Portage,  Wis.,  was  forwarded  to  the  Attorney-General 
for  examination,  and  the  United  States  attorney  for  the  western  dis- 
trict of  Wisconsin  has  been  directed  by  the  Department  of  Justice  to 
make  the  necessary  investigatiou  of  the  titles  and  to  institute  condem- 
nation proceedings  for  acquiring  lauds  where  the  title  is  objectionable. 

Navigation  was  continued  during  the  .season  of  1888  until  closed  b^'^ 
ice  November  20, 1888.  It  was  partially  resumed  on  April  8, 1589,  and 
wholly  so  on  the  «i0th  of  the  same  mouth. 

During  the  past  season,  and  the  present  until  the  recent  June  rains, 
the  water  has  been  extremely  low.  On  the  Upper  Fox  in  May,  1889, 
the  depth  of  the  water  on  many  of  the  bars  was  less  than  2^  feet^ 

During  the  season  of  navigation  the  mill-owners  have  continued,  and 
still  continue,  to  take  water  from  the  pools  above  the  Appleton  and 
Menasha  dams  much  in  excess  of  the  discharge  of  the  Fox  Eiver,  thus 
re<lucing  the  levels  of  Lake  Winnebago  and  Little  Lake  Butte  des  Morts 
below  the  crests  of  the  dams.  This  is  a  constantly  growing  evil.  On 
the  8th  of  November,  1886,  a  suit  was  filed  in  equity  in  the  United 
States  court  of  the  eastern  district  of  Wisconsin,  against  the  Winne- 
bago Paper  Company  and  some  thirty  other  mill-owners  at  Neenah  and 
Menasha,  to  restrain  them  from  taking  water  for  hydraulic  power  or 
other  purposes  during  the  reason  of  navigation  from  the  level  of  Lake 
Winnebago,  above  the  Goveinmeut  dam  at  the  city  of  Menasha,  when 
the  level  of  the  water  in  said  lake  is  at  or  below  the  crest  of  said  dam. 
The  defendants  filed  their  plea  and  on  March  5,  1887,  repljpation  was 
duly  filed.  During  the  spring  and  summer  of  1888  the  United  States 
produced  witnesses  and  took  testimony  from  time  to  time  bef(M?e  the 
master  in  chancery.  The  defendants  obtained  further  time  in  which 
to  put  in  their  proof,  and  here  the  matter  rests. 

Expenditures  for  the  improvement  of  the  Fox  Biver,  and  for  new 
works,  have  been  made  from  the  appropriations  tor  ''  Improving  Fox 
River;''  the  expenditures  for  repairs,  maintaining  and  operating 
works,  from  the  indefinite  appropriation  for  ^<  Operating  and  care  ^ 
canals  and  other  works  of  navigation." 
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PROPOSED  APPLICATION  OF  FUNDS  AVAILABLE  FOB  EXPENDITURES 
DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1890. 

The  balance  of  the  fands  available  and  on  hand  will  be  expended  in 
continuing  the  construction  of  the  lower  dam  at  Appleton,  in  renovat- 
ing the  Kaukauna  second  lock  and  Eureka  Lock,  in  completing  the 
repairs  of  the  Bapid  Croche  Lock,  and  tbe  deepening  of  the  Menusha 
Canal  and  the  river  channels  to  6  feet  at  low  water. 

Of  the  balance  on  hand  and  reported  in  the  accompanying  financial 
statement,  not  all  is  available  for  the  improvement  of  Fox  Kiver.  Of 
tbe  amount  reported  $4,590.71  is  a  balance  remaining  from  allotments 
of  $10,000  made  by  the  Chief  of  Engineers  by  authority  of  the  Secre- 
tary of  War,  under  dates  of  October  24,  1888,  and  May  10,  1889,  to 
carry  out  the  intention  of  the  provisions  of  the  special  act  of  March  3, 
1875,  '*to  aid  in  the  improvement  of  the  Fox  and  Wisconsin  rivers,  in 
the  State  of  Wisconsin,"  and  applicable  only  to  acquiring  lands  for 
sites  and  to  pay  expenses  relating  to  damages  arising  from  overflowing 
of  lands,  etc.  These  allotments  are  used  principally  for  the  legal  ex- 
penses incurred  in  defending  the  suits  for  flowage  damages  against  the 
United  States  now  pending  in  the  State  courts. 

Tue  river  and  harbor  act  of  July  5,  1884,  appropriated  $10,000  for 
^<  maintaining  the  channel  between  De  Pere  and  Green  Bay,^  which 
money  is  being  expended  for  that  purpose. 

By  the  river  and  harbor  act  of  August  11, 1888,  $5,000  of  the  $100,000 
appropriated  for  continuing  the  improvement,  was  reserved  for  deep- 
ening the  south  outlet^of  Lake  Winnebago  at  Neenah,  Wis.,  and  by  the 
same  act  $6,000  was  reserved  for  building  the  levee  at  Portage,  Wis., 
which,  with  the  $0,0<K)  appropriated  by  the  act  of  August  5, 1886^  and 
made  available  by  the  act  of  August  11,  1888,  makes  $12,000  m  all 
available  for  this  purpose. 

These  amounts  will  be  expended  in  accordance  with  the  requirements 
of  these  acts  of  Congress. 

PBOPOSED  APPLICATION  OF    FUNDS  ASKED   FOB    THE    FISCAL  YEAB 

ENDING  JUNE  30,  1891. 

The  estimate  herewith  submitted  is  for  continuing  the  work  under 
the  project  contained  in  the  report  of  the  Board  of  Engineers,  dated 
September  17, 1884,  a[)proved  by  the  Secretary  of  War  December  10, 
1884  (see  Report  of  Chief  of  Engineers,  Unite<l  States  Army,  for  1885, 
pages  2041  to  2046,  inclusive),  as  further  modified  by  authority  of  the 
Chief  of  Engineers,  upon  the  recommendation  of  the  Board  of  Engineers 
for  fortifications  and  for  river  and  harbor  improvements,  May  14, 
1886,  which  project  as  modified  contemplated  the  rebuilding  of  the 
Cedars  Lock,  the  renovation  of  the  old  locks  as  they  require  it,  and  the 
deepening  and  widening  the  channel  of  the  Fox  River  throughout  to  6 
feet  depth  and  100  feet  width,  without  reference  to  the  original  project. 

This  forms  part  of  the  original  project,  the  object  of  which  was  to 
secure  a  cheap  route  of  transportation  from  the  Mississippi  River  to  the 
Great  Lakes  and  Atlantic  sea-board,  the  advantages  of  which  are  set 
forth  in  numerous  reports,  and  especially  in  the  report  of  Maj.  O.  E. 
Warren,  Corps  of  Engineers,  in  the  Report  of  the  Chief  of  Engineers 
lor  1868,  page  357,  and  in  the  report  of  the  select  committee  on  trans- 
portation routes  to  the  sea-board.  United  States  Senate,  1874. 

The  present  status  of  this  project  may  be  seen  from  the  report  of  the 
Board  of  Engineers  contained  in  House  £s.  Doc.  No.  65,  Forty-ninth 
Congress,  second  session. 
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It  is  proposed  to  apply  funds  given  bj  Con^rress  to  first  improve  tbe 
navigation  of  tlie  river  by  deepening  and  widening  tbe  channels  throagh- 
oat^  by  rock  excavation  and  dredging,  to  the  fall  capacity  of  the  exist- 
ing locks,  in  order  that  the  full  benefit  of  the  locks  already  bnilt  will  be 
attained  and  remain  available. 

This  river  has  its  effect  npon  rates  on  all  freight  carried  to  points  in 
the  Fox  Biver  Valley,  which  is  the  most  thickly-settled  portion  of  the 
interior  of  Wisconsin  and  an  important  manufacturing  nsgion;  M 
freights  daring  the  season  of  navigation,  and  particularly  heavy  ireigh  ts. 
are  reduced  to  near  the  price  of  water-carriage,  whether  carried  by  boat 
or  by  the  competing  railrcMtds;  and  for  the  reasoii  that  it  is  a  regulator 
of  freights  it  is  of  such  value  that  the  works  should  be  maintained  and 
the  navigation  improved  at  least  to  the  extent  contemplated  by  the 
modified  project  of  1884. 

Money  statement 

July  1, 1888,  amoant  available $19,939.61 

Fael  sold  to  offloera,  deposited  to  credit  of  appropri atione 190. 50 

Amoant  appropriated  by  act  of  Aagast  11,  1888 100,000.00 

120, 130. 11 
Jaly  1, 1889,  amount  expended  during  fiscal  year,  exclusiyeof 

liabUities outstanding  July  1,  1888 161,869.51 

July  1, 18b9,  outstanding  liabilities 1.25 

61,870.78 

July  1, 1889,  balance  available 58,259.35 


'Amount  (estimated)  required  for  completion  of  existing  project 446, 000. 00 

Amoant  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1891  200, 000.  CO 
Submitted  in  compliance  ^rith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1^67. 


FOX  RIVEB, 

[report  of  MR.   C.   A.  FULLER.  ASSISTANT  RNQINRER. 

United  States  Engineer  Office, 

Appleiont  Wu,,  July  1, 1889. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  upon  tbe 
improvement  of  the  Fox  Biver,  Wisconsin,  from  Portage  to  Green  Bay,  for  tbe  fiscal 
year  ending  June  30,  1889  :< 

Work  during  the  year  consisted  principally  in  renovating  the  old  Rapid  Croche 
and  Menasha  focks ;  in  commencing  the  construction  of  a  new  lower  dam  at  Appl*^* 
ton ;  in  building  a  revetment  wall  along  tbe  canal  bank,  between  the  Little  Kau- 
kauna  Dam  and  the  head  of  the  lock ;  iu  completing  the  excavation  by  dredging  of 
a  6-foot  channel  between  the  foot  of  Lake  Winnebago  and  the  Menusha  Canal ;  in 
dredging  the  channel ;  in  making  repairs  of  boats  and  dredges  and  incidental  re- 
pairs of  locks,  dams,  and  canal  banks. 

Navigation  throngbont  tbe  line  was  continued  until  closed  by  ice  on  the  20th  of 
November,  1888.  It  was  partially  resumed  on  tbe  8th  of  April,  1889,  and  wholly  so 
on  the  30th  of  the  same  month. 

The  following  outline  of  operations  between  Green  Bay  and  Portage  under  sepa- 
rate heads,  viz :  '^  Operating  and  care  of  canals  and  other  works  of  navigation," 
"  Improving  Fox  Biver,''  and  ^*  Improving  Fox  and  Wisconsin  rivers,  Wisconsin,"  is 
respectfully  submitted. 

opbratino  and  care  of  canals  and  other  works  of  navigation. 

De  Pere  Lock  and  Dam, — A  leak  at  the  upper  right-wing  wall  was  stopped  by  driv- 
ing sheet-piling  and  filling  with  clay,  and  a  leak  near  the  right  abntment  of  the  dam 
was  stopped  by  puddling  m  30  cubic  yards  of  clay. 

Little Kattkauna  Lock  and  Dam — Slight  repairswere  made  to  the  locks;  logs  were 
removed  £rom  the  sluice-way,  and  the  latter  was  repaired. 
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Bapid  Crodhe  Xool;.— Dredge  No.  2  was  towed  fV*om  Menasba  and  partly  pnt  in  cof- 
fer-dams above  and  below  the  lock,  patting  in  1,000  cubic  yards  of  clay  in  the  lower 
and  400  cnbic  yards  in  the  upper  one.  The  dredge  was  then  towed  to  the  third  level 
of  the  Kaukaana  Canal,  and  the  dams  were  completed  by  laborers'  work.* 

A  centrifogal  pump  and  engine  were  set  up  and  the  water  was  pumped  out  and  kept 
out  during  tne  progress  of  the  work.  Old  floor  planks  were  removed  and  hoisted  out 
of  the  lock ;  320  feet,  B.  M.,  of  timber  were  framed  and  bolted  on  the  mud-sills,  and  20 
cubic  yards  of  concrete  filled  in  the  spaces  between  the  sills.  The  gates  and  miter- 
sills  were  removed,  and  new  miter-sills  framed,  placed,  and  bolted.  The  Joints  in  the 
breast  wall,  upper  recess  'walls,  and  in  rear  of  the  hollow  quoins  were  raked  out  and 
repointed  with  Portland  cement.  Nine  thousand  two  huudred  and  forty-eeven  super- 
ficial feet  of  double  planking  were  placed  and  spiked  on  the  floors,  and  600  super- 
ficial feet  of  old  planking  removea  from  the  apron,  refitted,  and  replaced.  The 
gates  were  repaired  and  rehnng;  the  pump  removed  and  the  engine  laid  up. 

On  the  30th  of  April,  1889,  Dredge  No.  2  made  an  opening  in  the  coffer-dams  for  the 
passage  of  boats,  and  on  the  10th  of  May  the  dredge  completed  their  removal. 

There  ^  were  expended  on  these  repairs,  36,^0  feet,  B.  M.,  of  pine  lumber,  4,700 
pounds  of  spikes,  121  barrels  of  Milwaukee  cement,  2  barrels  of  Portland  cement,  and 
2,186  feet,  B.  M.,  of  white-oak  lumber. 

Four  solid  gates  were  framed,  ironed,  and  hung. 

There  were  expended  on  the  gates  16,964  feet,  B.  M.,  of  pine  and  4,050  feet,  B.  M.,  of 
white-oak  lumber.  There  were  used  in  the  gates  4,669  pounds  of  bolts  plates,  etc., 
and  3,604  of  cust-iron  valves. 

Kaukauna  Fifth  Look, — Stones  in  the  head- walls  that  had  been  displaced  by  passing 
boats  were  replaced,  and  timber  coping  was  framed,  placed,  and  bolted  on  boiS 
walls. 

Btpairs  of  waste-weir. — The  old  weir  was  taken  out  and  150  cubic  yards  of  clay  ex- 
cavated; 14,500  feet,  B.  M.,  of  pine  timber  were  framed  and  bolted  in  the  cribs,  and 
the  cribs  tilled  with  14  cords  of  stone.  The  sides  and  bottom  were  planked  with 
5,430  feet  of  pine  and  75  cnbic  yards  of  clay  were  puddled  around  the  walls;  870 
pounds  of  drift-bolts  and  300  pounds  of  nails  were  expended. 

Repairs  of  the  lock-house,  Kaukauna  Fifth  Lock, — Fifty-five  cubic  yards  of  masonry 
were  laid  in  the  cellar  walls.  The  roof,  sides,  and  floor  repaired,  and  a  new  chimney 
was  built.    The  house  was  painted,  and  the  windows  and  doors  were  repaired. 

There  were  expended  on  this  work  10,9o9  feet,  B.  M.,of  pine  lumber,  1,000  brick, 
and  77  bushels  of  common  lime. 

EatUcauna  Fourth  Lock. — One  lower  gate  was  taken  out :  the  arms  and  hangings 
were  repaired,  and  the  gate  was  replaced.  The  valve-roos  and  capstan  platforms 
were  repaired. 

Kaukauna  Third  Look. — Four  gate  spars  were  made  and  placi^d ;  the  capstan  plat- 
forms and  valve-chains  repaired. 

Kaukauna  Second  Lock.— The  capstan  platforms  and  valve-rods  were  repaired,  and 
new  spars  framed  and  placed  on  the  gates. 

Kaukauna  First  Lock,— 'So  repairs  were  required. 

Kaukauna  Dam, — Three  bents  and  72  linear  feet  of  foot-bridge  were  rebuilt  in  the 
sluice-way,  and  logs  and  drift  timber  were  removed  firom  the  sluice. 

Kaukauna  Canaloanks. — Sixhundred  and  i;wenty-five  cubic  yards  of  clay  were  placed 
and  puddled  in  the  banks  of  the  fourth  and  fifth  levels;  525  cnbic  yards  of  clay  and 
66  cords  of  rubble-stone  were  placed  altfng  the  right  bank  of  the  first  and  secondlevels 
to* raise  and  strengthen  them.  Leaks  near  the  heads  of  the  Fourth  and  Filth  locks 
were  filled  with  100  cubic  yards  of  puddled  clay  and  riprapped  with  10  conls  of  rub- 
ble-stone. 

Little  Chute  Combined  Locks. — The  valve-chains  on  platforms  were  repaired. 

Little  Chute  Second  Lock.— AM  four  of  the  <;ap8tan  platforms  were  repaired. 

Little  Chute  First  Lock. — No  repairs  were  required. 

Little  Chute  Dam. — ^Now  horses  and  32  linear  feet  of  stringers  were  framed  and 
placed  in  the  sluice-way  and  32  linear  feet  of  the  foot-bridge  were  replanked. 

Cedar  Dam.— Slight  repairs  were  made  in  rear  of  the  left  abutment. 

Cedar  Look. — The  recess  valve-gearing  was  repaired  with  75  pounds  of  new  iron 
castings. 

Appleion  Fourth  Locik.—Twenty-five  cubic  yards  of  clay  were  puddled  in  near  the 
head  of  this  lock. 

Appleton  Third  locJt;.— Slight  repairs  were  made. 

AppUton  Second  Lock. — No  repairs  were  made. 

Appleion  First  Lock. — Twenty-five  cubic  yards  of  clay  were  placed  in  rear  of  the 
head-wall,  and  puddled,  and  capstan  platform  repaii-ed. 

Appleion  Upper  Dam.— No  repairs  were  required.  * 

Menasha  Dock. — Coffer-dams  were  put  in  above  and  below  the  lock,  by  Dredge 
Np.  3,  and  laborers'  work.  A  centrifugal  pump  and  an  engine  were  set,  the  water 
pumped  out  and  kept  so.    Large  quantities  of  ice  and  snow  were  taken  out,  from 
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iime  to  tiTue,  *2&2  cubic  yar«ls  of  mn<l  were  excavated  from  Ibe  Ioc"k-plt  and  hoisfeil 
oiu.  All  of  tbo  oid  posts,  girls,  plauks,  etc.,  wert^  taken  out  and  replaced  by  new. 
Tbe  old  i^ates  were  renioved,  new  solid  ones  framed  and  ironed,  rehuug,  and  tbo 
maneuvering  gear  attached.  Tbe  old  apper  miter-sill  and  platform  werer-akeu  ont; 
B3  cubic  yards  of  gravel  for  a  supporting  wall  excavated,  and  196  cabic  yards  of 
cement  masonry  laid  in  tbe  wall.  A  new  miter-sill  was  framed  and  bolted  in  place. 
Nearly  all  of  the  stone  in  the  walls,  :2,743  cubic  yards,  was  taken  oot  and  relaid. 
One  hundred  aud  fourteen  cubic  yards  of  cement  masonry  were  laid  in  tbe  upper 
wing-walls;  the  walls  were  coped  with  timber  and  flat  stone.  One  thoosand  five 
ho  ml  red  aud  eighty-nine  linear  feet  of  mod-Bills  were  put  in  between  the  old  one», 
aud  the  intermeiliate  spaces  filled  with  concrete.  Four  capstan  platforms  and  tiie 
necessary  snubbing  posts  were  framed  and  placed,  completing  tbe  repairs. 

Tbe  pump  was  removed,  the  engine  laid  np,  tools  stored,  and  tbe  force  discharged. 

Tbo  coffer-dams  were  taken  out  by  Dredge  No.  3. 

There  were  expended  on  repairs  123.848  feet,  B.  M.,  of  pine  and  37,760  feet,  B.  If., 
of  oak  lumber;  l,5h9  linear  feet  of  oak  mnd-sills ;  21,552  pounds  of  iron  rods,  bolts, 
plates,  castings,  etc. ;  5,600  pounds  of  spikes:  400  pounds  of  nails;  125  barrels  of 
Milwaukee  cement  aud  1  of  Portland  cement,  and  ^  cnbic  yards  of  sand. 

Menasha  Dam. — Slight  repairs  were  made  to  the  sluice-gates. 

Eureka  Lock. — The  lower  gates  were  repaired. 

Eurdka  Dam, — Three  sluice-gates  were  repaired  by  putting  in  new  plankcL 

Berlin  Lock. — Repairs  were  made  to  the  lower  gates,  and  new  spar  was  framed  and 
placed.  Forty-one  posts  and  200  rods  of  barbed  wire  were  set  and  other  repairs 
made  (o  a  part  of  the  line  fence,  to  re[>lace  that  which  was  carried  away  by  high 
water. 

Berlin  Dam. — A  break  in  the  dam  was  repaired  with  timber  sheet-piling,  bmsfa- 
niats,  clay,  aud  mbble-stone.  One  thousand  eight  hundred  and  twelvo  feet,  B.  M., 
of  pine  lumber,  1  keg  of  nails,  and  14  cords  of  rubble-stone  were  parchaaed  and 
placed. 

White  Birer  Lock. — Two  hundred  feet  of  barbed  wire,  25  cedar  posts,  20(>  feet,  B. 
M.,  of  fencing  boards,  and  25  pounds  of  nails  were  parcbased  and  expended  in 
makiug  repaii-s  to  tbo  lino  fence  on  Government  property  adjacent  to  this  look. 

Princeton  Dam.—K  break  was  repaired  by  putting  in  119  brush-mats,  30  cords  of 
rubble-stone,  80  cubic  yards  of  gravel,  and  75  of  clay. 

Grand  Biver  Lock. — A  portion  of  the  line  fence  that  had  been  carried  away  by 
high  water  was  rebuilt  and  a  .small  wood-shed  built  for  the  lock-tender. 

Moniello  Dam. — New  planks  were  placed  and  spiked  to  replace  portions  of  the 
apron  that  had  been  wanhed  away. 

Portage  Canal  JVasteweir. — This  weir  was  rebuilt.  Clay  was  excavated  from  the 
sides  aud  ends,  all  of  the  old  timbers  and  planks  were  taken  out,  20  posts  and  9  cap 
tim  be  IS  framed  and  put  in,  2,010  superficial  feet  of  double  planking  placed  in  tbn 
bottom  and  sides,  and  192  cubic  yards  of  clay  backing  placed  and  puddled,  complet- 
ing the  re  pail's. 

There  were  purchased  and  expended  11,780  feet,  B.  M.,  of  pine  lumber  and  4  kegs 
of  wrought  spikes. 

DREDGING  UPPfR  FOX  RIVER. 

Dredge  No.  4  was  put  in  commission  at  Berlin  Lock  on  July  1,  1888,  was  towed  |o 
Wilson's  Bar,  below  Grand  River  Lock,  and  worked  down  to  the  bar  above  White 
River  Lock,  removing  from  the  channel  102,817  cubic  yards  of  material,  principally 
sand  ;  raised  the  levee  between  the  lock  and  dam,  480  feet  in  length,  to  a  height  of  9 
feet  aud  a  width  on  top  of  12  feet.  The  dredge  was  then  towed  to  Berlin  Lock,  the 
machinery  laid  up,  and  the  crew  discharged  November  10. 

Dredge  No.  6  (pump)  was  repaired  and  refitted  at  Berlin  Lock  and  put  in  commis- 
sion on  the  28th  of  August,  1888.  The  dredge  was  towed  down  to  Eureka  Lock  and 
thence  back  to  Berlin,  White  River,  Princeton,  and  Grand  River  locks,  removing  the 
deposits  of  sand  from  the  chambers  and  recesses  of  each,  and  then  moved  down  to 
Dredge  No.  4,  and  assisted  her  by  throwing  over  dredge  banks.  On  tbe  31st  of  Oc- 
tober the  boat  was  laid  up  at  Berlin  Lock  and  the  crew  discharged. 

Dredge  No.  5  was  put  in  commission  July  17,  1888,  and  commenced  work  by  re- 
moving l>og  from  the  upper  gate  recesses  of  Berlin  Lock  and  from  the  canal  between 
the  lock  and  the  river  above.  The  dredge  then  dropped  down  to  Berlin  and  dredged 
the  channels  through  tbe  bars  down  to  Grignon  Bar,  below  Omro,  removing  35,899 
cubic  yards  of  material  in  very  hard  digging.  At  Preacher's  Bend  and  Grignon 
Bar  the  material  taken  ont  was  hard  clay  and  gravel,  too  compact  for  the  clam-shell 
dipper  of  the  dredge  to  work  in  with  satisfactory  results.  The  boat  waa  towed  to 
Oshkosb  aud  laid  np  for  the  season  on  the  2'Jd  of  November. 

On  the  Ist  of  June,  1889,  the  dredge,  having  been  thoroughly  repaired,  was  towed 
to  Princeton  Bar,  and  commenced  work  for  the  season  on  the  4th.    Owing  to  the 
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verv  drv  season  the  riTer  had  become  unusnally  low,  there  being  but  2  feet  of  water 
in  the  channel  throngh  the  bar  below  the  lock.  A  cut  was  made  the  entire  length  of 
the  bar,  removing  ^,166  cnbic  yards  of  sand,  making  a  channel  wide  and  deep 
enough  for  boats  for  the  present.  The  dredge  was  towed  to  White  River  Lock,  and 
made  two  outs  through  the  whole  length  of  the  bar,  removing  12,353  cubic  yards  of 
sand. 

DRRDGING  LOWER  FOX  RIVKR. 

CUanUM  out  M^fuuha  Canal, — Dredge  No.  3  worked  from  May  3  to  7,  I8&0t  removing 
clay  and  bardpan  from  the  deep  cut  in  the  Menasha  Canal,  taking  out  426  cubic 
yards  of  material,  and  was  then  towed  to  Neenah  River. 

REPAIRS  OF  BOATS  AND  DRBD6BS. 

Dredge  No,  2. — The  gallows  frame,  spuds,  spud-guides,  bolsters,  guard-planks, 
fenders,  cheeks,  stringers,  and  gunwales  were  framed  and  placed.  A  new  crane  was 
made  and  placed,  the  dipper-arm  re-dressed  and  racks  put  on,  the  deck  whs  re- 
planked  and  Calked,  and  the  cabin  repaired.  All  new  work  was  painted.  The 
repairs  of  the  machinery  were  completed  and  the  boat  towed  to  Rapid  Croche  Lock 
on  the  28th  of  April. 

There  were  purchased  and  expended  on  these  repairs  563  feet,  B.  M.,  of  pine  Inml.er, 
400  pounds  of  round  iron,  300  pounds  of  boat  spikes,  52  pounds  of  Babbit-metal,  1  bnle 
of  oakum,  100  pounds  of  white  lead,  100  pounds  of  mineral  paint,  and  10  gallons  of 
boiled  oil. 

Dredge  No,  3. — ^The  boat  was  blocked  up  in  Little  Chute  Combined  locks,  a  hole  in 
the  bottom  planked  and  calked,  the  boat  floated,  and  tbe  crane  repaired.  After 
dredging  a  bar  that  formed  in  the  river  outl'^t  of  the  locks,  the  dredge  was  towed 
back  to  Menasha. 

Three  thousand  feet,  B.  M.,  of  pine  lumber  were  purchased  and  expended  on  these 
repairs. 

Tug-hoai  Dekorra, — The  cylinder  was  re-bored,  new  cylinder  rings  were  made  and 
fitted,  new  water-wheel  flanges  cast,  new  wheel  arms  put  in,  the  old  nosing  of  main 
deck  and  portions  of  the  plank  shear  removed  and  replaced  by  new,  a  new  smoke- 
stack was  set  up,  »nd  the  bull  and  cabin  were  repainted. 

There  were  purchased  and  expended  484  feet,  B.  M.,  of  oak  and  340  of  pine  lumber, 
517  pounds  of  iron  castings,  25  pounds  of  iron  stirrups,  100  pounds  of  white  lead,  50 
pounds  of  mineral  paint,  27  gallons  of  boiled  oil,  and  2  pounds  of  lamp-black. 

Steam-lavnoh  General  Meade. — The  machinery  was  cleaned  and  slightly  repaired,  a 
new  propeller  wheel  purchased  and  put  in,  a  supply-pump  for  the  boiler  attached, 
&nd  the  boat  repainted. 

Twenty- Ave  pounds  of  white  lead,  3  gallons  of  boiled  oil,  and  1  pound  of  lamp- 
black were  purchased  and  expended. 

Dredge  No.  b, — ^The  necessarv  repairs  for  putting  the  dredge  in  commission  were 
made.  The  boiler  was  patched,  pinions  re-bushed,  new  cylinder  springs  put  in,  clam- 
shells riveted,  boom  and  shovel  set  np,  and  all  of  the  machinery  put  in  working  order. 
The  repairs  were  completed  on  the  17th  of  July,  1888,  and  the  dredge  put  in  commis- 
sion. 

November  21  she  was  towed  to  Oshkosh  for  further  repairs.  The  sides  of  the  hull 
were  repaired  and  calked,  and  two  grousers  made.  Turn-buckles  were  put  in  the  A 
frame  back  stays  and  the  iron  work  of  the  frame  was  repaired.  Tbe  boom  was  taken 
out  and  a  new  one  put  in.  Blocking  was  placed  under  the  boiler  and  the  boiler 
patched.  Bed  timbers  were  put  in  under  the  hoisting  engine  and  the  clam  shell  and 
frame  were  repaired. 

There  were  purchased  and  expended  5,896  feet,  B.  M.,  of  oak  and  pino  lumber,  291 
pounds  of  steel,  and  384  pounds  of  iron. 

Dredge  No.  6  {pump). — All  steam  and  pump  joints  were  made  over  and  the  boiler 
was  placed  and  bolted.  The  pnmps  were  placed  and  tbe  inspirator  and  suction  pipes 
put  in.  The  boom  was  set  np  and  derrick  repaired.  Chains  were  attached  to  the 
pontons  and  the  wood  scow  and  skiff  repaired.  The  repairs  were  completed  on  the 
28th  of  August,  1888,  and  the  dredge  put  in  commission. 

Tug-boat  Boecohel. — Seventy  sopetticial  feet  of  deck  were  laid,  a  new  gallows  frame 
put  in,  and  the  bridge  truss  repaired.  Hog-chains  for  the  wheels  were  made  and  put 
in,  and  the  timbers  for  the  engine  bed  and  wheel  shafts  nade  and  bolted.  The  cauin 
was  extended  forward  by  adding  two  rooms,  and  the  pilot-house  moved  forward. 
Two  water-wheels  were  made  and  put  in,  a  tow  post  and  kevels  made,  and  the  deck 
was  calked.  Tie-rods  between  tbe  keelson  and  deck  were  put  in.  The  boiler  and 
engine  were  repaied  on  shore,  placed  on  board,  and  the  machinery  cleaned  and  set  np. 
The  cabin  was  painted  and  tbe  repairs  were  completed  on  the  S&th  of  May,  1889. 
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Two  tbonaand  foar  hundred  and  ten  feet,  B.  M.,  of  pine  laniber,  213  poands  of  boat 
spikes,  450  pounds  of  iron  hoff -chains,  rods,  etc.,  500  ^re-bricks,  and  10  bales  of  oakom 
were  purchased  and  ezpendcSl. 

IKPSOTIKO  FOX  RIVBR. 

Con$tntcHon  of  JAitU  Kaukauna  revelment  tnall. — A^wall  on  the  rl^er  side  of  the 
canal  bank,  extending  from  the  left  abntment  of  the  dam  a  distance  of  520  feet  to  tbe 
head  of  the  lock,  was  built.  Seven  hundred  and  forty  cubic  yards  of  gravel  were 
excavated  from  the  site  of  the  wall ;  fonrt>een  cribs  10  feet  by  20  feet  by  3feet  4  inches, 
and  two  cribs  10  feet  by  20  feet  by  4  feet  4  inches  were  framed,  bolted,  placed,  and 
filled  with  stone ;  394  cubic  yards  of  dry  stone  wall  were  laid  on  the  crios  and  83 
cubic  yards  of  gravel  were  pl:*ced  in  rear  of  the  w^alls,  completing  the  work. 

Sixty-three  cords  of  rubble- stone  were  brought  from  Menasha  and  Cedars;  5, 271 
feet,  B.'M.,  of  pine  lumber  and  5,040  pounds  of  drift  bolts  were  purchased  and  ex- 
pended. 

Construcfi&n  of  Appleion  Lower  Daw, — Measurements  and  soundings  were  made  and 
plans  prepared  for  a  new  crib-dam,  with  five  20- foot  sluice-ways  and  stoae  piers  and 
abutments,  the  sluice-ways  to  be  provided  with  **  Taintor  "  gates.  Dressed  stone  was 
selected  at  the  Eaukauna  quarry  grounds  for  the  piers  and  abutments.  A  tool 
house  was  built,  tools  repaired,  and  50  linear  feet  of  coffer-dam  put  in ;  250  cubic 
yards  of  rock  and  clay  were  excavated  for  the  site  of  a  Tetaining-wall  along  tbe  left 
bank  of  the  canal.  A  crib  for  tbe  derrick  goy  was  built  and  sunk  in  the  river  and  a 
derrick  made  and  set  up ;  the  pump  and  encine  were  set  and  the  water  pumped  out. 
One  hundred  and  twenty  cubic  yards  of  rock  and  gravel  were  excavated  from  the  site 
of  the  right  abutment  and  of  No.  1  Pier ;  350  cubic  yards  of  dry  st^^ne  were  laid  in  the 
revetm.ent  wall ;  207  cubic  yards  of  cement  masonry  were  laid  in  the  right  abntment 
and  65  in  No.  1  Pier ;  120  cubic  yards  of  clay  were  filled  in  in  rear  of  the  revetment 
wall  and  280  in  rear  of  the  abutnieut ;  729  saperficial  feet  of  stones  were  dressed  for 
quoins,  gate  seats,  etc.,  and  521  superficial  feet  for  coping.  The  gate  seats  were  se- 
cured to  solid  rock  by  seven  iron  dowels  18  inches  long  and  1^  incnes  round,  for  No. 
1  Pier. 

The  revetment  wall,  one  pier,  and  the  right  abutment  were  completed  on  November 
30, 1888,  the  work  suspended  for  the  seasou,  and  the  force  discharged  and  the  plant 
stored. 

Work  was  resumed  April  26, 1889.  Coffer-dams  were  put  in  and  the  water  pumped 
out.  Two  derricks  were  set  up  and  a  track  for  stone  cars  put  down.  Gravel  and 
shell  rock  were  excavated  from  tbe  sites  of  the  piers  and  gate  walls,  and  the  bed-rock 
was  leveled  off.  Three  hundred  and  thirty-six  cubic  yards  of  cement  masonry  were 
laid  in  the  piers  and  connecting  walls,  completing  the  masonry  for  sluices. 

Three  hundred  and  ninety-five  cubic  yards  of  clay  were  boated  and  placed  in  the* 
coffer-dams.    Stone  was  dressed  for  coping,  gate  steps  and  circles,  pier  steps,  comers, 
and  closing  stones. 

Stone  for  tbe  walls  was  hauled  from  Esukauna  quarry  grounds  to  the  canal,  boated 
to  the  vicinity  of  the  dam,  and  unloaded  on  the  canal  bank.  The  f  aming  of  slnice- 
gates  was  completed  ready  for  planking.  A  coffer-dam  was  put  infer  left  abut- 
ment. 

There  were  purchased  and  partly  expended  on  construction  169,769  feet,  B.  M.,  of 
pine  lumber,  12,304  of  oak,  and  40|000  of  hemlock;  14,6:^0  pounds  of  drift-bolts;  2,800 
pounds  of  wrought  spikes;  1,900  pounds  of  nails;  l,0:i8  pounds  of  gate  anchor  bolts; 
512  barrela  of  Milwaukee  cement  and  8  barrels  of  Portland  cement,,  for  pointing  ;  52 
cubic  yards  of  sand. 

Construction  of  side  dump-scowt.^^Tvro  dump-scows,  each  78  feet  6  inches  long,  18 
feet  6  inches  wide,  with  eight  pockets,  were  built.  Total  capacity  of  each,  77.69 
cubic  yards. 

There  were  purchased  and  expended  in  their  construction  51,250  feet,  B.  M.,  of  oak 
and  pine  lumber  2,000  deck  plugs,  4,131  pounds  of  spikes,  1,000  pounds  of  nails,  8,4i50 
pounds  of  bolts  and  washers,  5,947  pounds  of  hinges  and  fender  irons,  354  pounds  of 
fish  plates,  7,204  pounds  of  iron,  2,918  pounds  of  chains,  12  bales  of  oakum,  and  2  bar- 
rels of  pitch,  12  tamarack  knees. 

DREDGING  LOWER  FOX. 

Deepening  Menasha  Biver, — Dredge  No.  2  completed  the  dredging  between  the  foot 
of  the  rock  cut  and  the  head  of  the  Menasha  Canal,  removing  10,883  cubio  yards  of 
hard  pan,  clay,  and  gravel,  and  47  cords  of  stone,  which  was  plhced  on  flat  scows, 
poled  to  the  right  bank  of  tbe  river,  wheeled  on  shore,  and  piled.  This  work  was 
completed  on  the  6th  of  September,  when  the  dredge  moved  to  the  canal. 

Deepening  Menasha  Canal. — It  is  propoBed  to  widen  the  canal  to  100  feet  on  tbe  bot- 
tom and  to  deepen  it  to  8  feet  below  the  level  of  the  crest  of  the  Menasha  Dam.    One 
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ent  to  the  required  depth,  the  entire  lengtli  of  the  canal  and  abont  45  feet  in  width, 
was  made  bj  Dredges  Nos.  2  and  3,  removing  in  all  31,917  cubic  >ardB  of  clay,  gravel, 
and  hard  pan,  of  which  3,673  cubic  yards  were  placed  on  fiat  scows,  towed  to  the  right 
bank  near  the  lock,  wheeled  on  shore ;  2,788  cubic  yards  were  thrown  by  the  dredge 
on  the  right  bank ;  7,195  cubic  yards  were  placed  on  flat  scows,  poled  through  the 
look  to  Little  Lake  Bnttes  des  Morts,  and  shoveled  o£f ;  3,952  were  put  in  dump-scows, 
towed  to  the  canal  basin  on  left,  and  dumped,  and  14,309  towed  t^  the  lake  and 
dumped. 

The  work  was  suspended  November  20,  1888,  no  more  funds  beiug  available.  The 
dredged  channel  is  of  suiiicient  width  for  boats  navigating  the  canal  to  pass  through. 

Deepening  eauth  ouilet  of  Lake  Winnebago,  Keenah,  Wis. — A  survey  of  the  proposed 
channel  was  made,  buoys  were  set,  and  three  guiding- cribs  framed,  sunk  in  place,  and 
filled  with  stone.  Dredge  No.  3  was  towed  to  the  river  on  the  8tli  of  May,  1889,  and' 
began  dredging.  Eleven  thousand  seven  hundred  and  two  cubic  yards  of  hard  pan, 
olay,  and  gravel  have  been  taken  out,  placed  on  scows,  and  dumped.  Six  thousand 
and  fifty-eight  feet,  B.  M.,  of  pine  lumber  were  bought  and  expended  in  building  cribs. 

REPAIRS  OF  BOATS  AND  DRSDQES. 

On  the  close  of  navigation  Dredge  No.  2  was  blocked  up  in  the  third  level  of  the 
Kaukauna  Canal  for  repairs,  which  were  begun  on  the  llth  of  February,  ltjd9.  The 
turn-table,  old  knees,  girts,  hog-chains,  and  posts,  rudder-post,  and  fan-tail  timbers 
were  taken  out  and  replaced  by  new.  llie  hoisting  and  backing  drums  were  re- 
moved, repaired,  and  replaced.  The  swinging  engine  and  bed  were  taken  out,  a  new 
bed  put  in,  and  the  engine  taken  apart,  cleaned,  and  set  up.  Twelve  tamarack  knees 
were  dressed,  placed  and  bolted,  and  the  hull  was  calked. 

Seven  thousand  ninehuudred  aud  sixty-two  feet,  B.  M.,  of  oak  lumber,  .%556  of  pine, 
23  knees,  1,199  pounds  of  round  iron,  830  pounds  of  iron  castings,  63  pounds  of  steel, 
4  bales  of  oakum,  and  1  barrel  of  pitch  were  purchased  and  expended. 

Tug-hoai  Dekorra,-^A  new  bulkbead  was  put  in,  coal  bunker  built,  new  grouser 
framed,  and  fender-straps  put  on  the  stern.  The  boiler-deck,  pilot-house,  and  inside 
of  the  cabin  were  painted  one  coat ;  744  feet,  B.  M.,  of  pine  lumber  were  pui-chatsed  and 
expended. 

DRRDGINQ  UPPER  FOX— REPAIRS  OF  BOATS  AND  DRBDOE8. 

Tug-boat  BoscobeL — ^The  old  paddle-wheels,  the  boiler  and  engine,  and  most  of  the 
macbinerv  were  taken  out ;  400  superficial  feet  of  old  decking,  132  linear  feet  of  plank 
shear,  and  363  linear  feet  of  wales  were  removed  and  replaced  by  new ;  41  deck  and  1 
wheel  beam  were  spliced,  4  chocks  were  framed  and  placed,  and  hatch-combing  were 
framed,  put  on,  and  bolted ;  1,500  feet,  B.  M.,  of  oak  lumber,  215  pounds  of  spikes,  and 
100  pounds  of  nails  were  purchased  and  expended. 

Dredge  No.  7. — ^The  engine,  boiler,  and  most  of  the  machinery  were  removed  from 
the  old  hull  at  Berlin,  placed  on  a  barge,  and  towed  to  Oshkoiih.  A  new  hull  was 
.  constructed,  launched,  and  a  new  cabin  built.  The  old  boiler,  hoisting-engine,  anil 
some  of  the  machinery  were  repaired,  cleaned,  aud  replaced.  The  following  new 
machinery  was  purchased,  received^  and  nearly  all  placed :  One  iron  turn-table,  iron 
work  for  boom,  dipper-handle  friction,  iron- work  for  A  frame,  boom  stay  rods,  spud 
fixtures,  chocks,  slips,  sheaves,  etc.,  swinging  engine,  clam-shell  bucket,  3  cubic 
yards  capacity ;  scoop-dipper,  46  cubic  feet,  with  lour  steel  teeth.  There  were  also 
purchased  and  received  10,725  pounds^  of  chain,  4,747  pounds  of  screw-bolts  and 
washers,  1,300  pounds  of  spikes,  400  pounds  of  nails,  5,563  pounds  of  round  iron.  4,731 
pounds  of  iron  rods,  bolts,  etc.,  4,815  pounds  of  stay-rods,  1,601  pounds  of  tender 
iron,  1,280  pounds  of  iron  castings,  109,190  feet,  B.  M.,  of  oak  and  pine  lumber,  34 
tamarack  knees,  4,000  deck-plugs,  700  pounds  of  white  lead,  100  pounds  of  black 
paint,  1  barrel  of  boiled  oil,  20  bales  of  oakum,  and  2  barrels  of  pitch. 

The  repairs  are  nearly  completed. 

IMPROVING  FOX  AND  WISCONSIN  RIVERS— DREDGING  FOX  RIVER  BETWEEN   DEPBRE 

AND  GREEN  BAT,  WISCONSIN. 

A  survey  of  the  river  was  made  and  the  proposed  channel  located.  Three  water- 
gauges  were  set,  one  at  Green  Bay  and  two  at  intermediate  points,  and  two  of  them, 
with  the  gauge  at  the  lock,  were  read  three  times  daily.  A  base-line  1,900  feet  in 
length  was  measured,  and  20  triangulation  posts  were  set  on  both  sides  of  the  river : 
154  triangulation  angles,  322  stadia  readings,  1,451  sounding-angles  were  taken,  ana 
6,558  soundings  made.  In  addition,  255  channel  soundings  were  made  between  the 
railroad  bridge  and  the  elevator  in  the  harbor  at  Fort  Howard  ;  the  least  depth 
found  was  17  and  the  ffreatest42  feet. 

Dredge  No.  2,  with  dump-scows,  was  towed  from  Rapid  Croche  Dock  to  Depere  and 
commenced  dredging  on  the  bar  opposite  the  Furnace  Dock,  making  a  channel  200 
ieet  wide  and  12  feet  deep  below  the  level  of  extreme  low  water.  Twenty -four 
thousand  two  hundred  and  nfty-one  cubic  yards  of  clay,  sawdust,  etc.,  were  removed, 
placed  on  scows,  and  damped  between  the  dock  and  the  right  shore. 
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There  were  parobaeed  and  received  for  tbe  nse  of  the  dredge,  2  new  steel  piniono, 
101  pounds  of  mauila  rope,  and  1  barrel  of  lard  oil  for  machinery. 

MISCELLANEOUS. 

The  tng-boat  Boscohel  was  employed  in  towiug  dredges  on  the  Upper  Fox,  from 
place  to  place,  in  supplying  them  with  fuel,  in  towing  scows  with  materials  for 
repairs  of  dams,  and  on  iuspection  trips. 

The  tug-boat  Dekorra  towed  dump-scows  for  Dredges  Nos.  2  and  3  on  the  Lower 
Fox,  and  made  insnection  trips. 

The  steam-launch  General  Meade  was  employed  in  towing  scow-loads  of  materials, 
tools,  etc.,  for  works  in  progress  on  the  Lower  Fox  and  in  making  trips  for  inspection 
and  payment. 

The  steamer  Henrietta  was  laid  up  at  Ai>pleton,  Wis.,  on  the  20th  of  November, 
1886,  and  has  not  since  been  put  iu  commission. 

The  following  work  is  required  to  be  done  to  complete  this  improvement,  viz;  To 
complete  the  construction  of  the  lower  dam  at  Appleton ;  to  renovate  the  Kankauua 
second  lock,  and  the  locks  at  Eureka,  Fort  Winnebago,  and  Port-age  City ;  to  com- 
plete the  repairs  of  Bapid  Croche  Lock ;  to  finish  the  deepening  of  the  Menaeba  Canal ; 
to  deepen  the  river  cnannels  to  6  feet  at  low  water  and  to  build  dwellings  for  locV 
tenders- 
Very  respectfully,  your  obedient  servant, 

C.  A.  Fuller, 

Maj.  Chas.  £.  L.  B.  Davis,  AaeUtani  Engineer, 

Corpa  of  Engineere,  U»  8,  A, 


Commereial  statUticB  far  the  calendar  year  1888. 

The  nearest  collection   district,  Milwaukee,  Wis.;  nearest  port  of  entry,  Mil- 
waukee, Wis. ;  amount  of  revenue  collected  during  year,  1*291,492.63. 


Articles  transported  on  Fox  Biverf  WUeonwn. 

• 

Artiolea. 

Quantity. 

Articles. 

Quantity. 

LogB,  Imnber,   lath,    and  shingles, 
test,  B.M 

122,900,000  1 

6,&03 

9,697  ! 

12,860  1 

3,400 

1.800 

80 

750 

13,344 

280 

2,000 

8,845 

Brick number.. 

Salt barrels.. 

Lime do... 

Flour    do — 

Vamishandoil do.... 

Eggs  <  in  barrels) do — 

Eggs  (in  cases) cases.. 

Butter  (in  tubs) tubs.. 

Cheese  (in  boxes) boxes.. 

Cheese-boxes  (empty) do 

Buggies number.. 

vv  mkOIIo  ••«»••  ■••••••««•••  ••••  CIO •  •  •  • 

Passengers do.... 

778,600 

10,000 

75,000 

100 

400 

450 

1,800 

4,000 

2,500 

0^000 

156 

20 

27,500 

Stone    (lime,    nibble,   and    diinen* 
sion) cords.. 

Sand,  gravel,  and  clay.,  cubic  yards.. 

Wood,  cord cords.. 

Wood,  pnlp do — 

Timber,  kit do. . . . 

Stave-bolts do.... 

Sewer  pipe tons.. 

Coal,  hard  and  soft do — 

Iron  ore do.... 

Pigiron do.... 

General    merchandise   and   sundry 
freight tons.. 

lAet  of  hoate  navigating  Fox  River  from  Portage  to  Green  Bay^  Wisconsin, 


Name  of  boat 


K.  M.  Hutchinson 

Fashion 

B.F.Carter 

Ossian  Cook 

S.B.  BaJge 

Kosebud. 

Bvalyn 

Austin 

E.  B.  Maxwell . . . 
Traverse  City ... 

Northerner 

Eleanor 

Ellen  Hardy , 

CityofNicholett 


Draught 

Ton- 
nage. 

Steam 
or  sail 

FuL 

^ 

138.08 

Steam. 

70.00 

Do. 

? 

125.00 

Do. 

6 

175.00 

Do. 

5 

75.00 

SsU. 

5 

76.00 

Do. 

H 

150.66 

Steam. 

(*) 

(*) 

Sail. 

(•) 

(•) 

Da 

(•) 

(*) 

Staam. 

(*) 

(*) 

Do. 

?{ 

(•) 

Sail. 

(•) 

Steam. 

6 

124.00 

Do. 

Kameof  boat 


Borer 

Qeorgie 

Morning  Bell  (tug) 

Morning  Bell 

C.  8.  Morris 

City  of  Berlin 

J.  M.  Marston 

M.  D.  Moore  (tug) 
D.L.Libbey  (tug) 
ITuutress  (lug)  — 
W.  W.  Netr  (tug)  . 

Union  (lug) 

H.  CoUetto  (tug)  .. 


Draught 


FmL 


Ton- 
nage. 


4 

67.00 

04 

82.00 

6 

9.00 

8« 

70.00 

8 

90.00 

8 

100.00 

5 

100.00 

8 

(•) 

3 

(•) 

3 

(*) 

8 

« 

3 

5 

(*) 

Steam 
orsaiL 


Sail 

Do. 
Steam. 
Barge. 
Steam. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


■  -.» 


•  Unknown. 
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I  I  20. 

OPERATING  AND  CARE  OP  LOCKS  AND  DAMS  ON  THE  FOX  RIVER,  WIS- 
CONSIN, 

The  expenditares  for  maintainiDg  the  existing  depth  of  uavigation 
throaghoat  the  Fox  River  and  canals;  for  repairs  to  mechanical  con- 
structions that  have  been  completed  and  in  use,  but  afterwards  injured 
by  flood  or  otherwise;  for  current  repairs  to  old  locks  and  dams,  and 
for  lock-tenders'  services,  have  been  paid  from  the  indefinite  appropria- 
tion for  ^'operating  and  care  of  canals  and  other  works  of  navigation," 
provided  by  section  4  of  the  river  and  harbor  act  of  July  6,  1884. 

In  accordance  with  this  section  an  itemized  statement  of  the  expendi- 
tures is  appended  herewith. 

Under  this  same  indefinite  appropriation  for  "operating  and  care  of 
canals  and  other  works  of  navigation,"  it  is  proposed  to  do  the  follow- 
ing work  during  the  fiscal  year  ending  June  30, 1890 : 

To  reline  with  timber  the  old  Kaukauna  Second  Lock;  to  construct 
new  gates  at  Fort  Winnebago,  Eureka,  Appleton  Second,  and  Kaukauna 
second  locks;  to  build  new  floors  and  make  repairs  at  Eureka,  Bapid 
Croche,  and  other  stone  locks ;  to  drive  guide-piles  at  the  entrances  of 
seven  locks  on  the  Upper  Fox;  to  rebuild  the  revetment- wall  of  the 
Kaukauna  Canal  for  a  length  of  1,250  feet.  During  the  season  of  navi- 
gation it  is  also  proposed  to  dredge  bars  and  obstructions  which  may 
have  filled  in,  and  to  maintain  navigation  through  the  locks,  and  to 
operate  and  care  for  the  works. 

Money  statement 

July  1, 1889,  amount  expended  during  fiscal  year 948,329.63 

July  1,  1889,  oatstanding  liabilities 616.56 

48, 946. 18 


Amount  (estimated)  for  expenditures  in  fiscal  year  ending  June  30,  1890. .    62, 760. 00 


OPERATING  AND  CARB  OF  CANALS  AND  OTHER  WORKS  OF  NAVIGATION  APPLIED  TO 
FOX  AND  WISCONSIN  RIVKRS,  WISCONSIN  ,'  SECTION  4  OF  RIVER  AND  HARBOR  ACT 
OF  JULY  5,'  1884. 

* 

Detailed  9tatementof  expendit urea  for  JUcal  year  ending  June  30, 18*^,  with  it&mized  etate- 
ment  of  expenses  attacked,  as  required  by  the  above  act  of  July  5,  1884. 


Character  of  work,  etc. 


Repairs  of  De  PereLook 

Kopairs  of  canal  banks  at  De  Fere. 

Repairs  of  Little  Kaukauna  Lock. . 

Do 


R^aira  of  Little  Kaukauna  Dam 

Repairs  of  Rapid  Croche  Lock. . . 

Do 


Repairs  of  waste- weir,  Kaukauna  Fifth  Lock . 
Do 


Repairs  of  Kaukauna  Fifth  Lock 

Repairs  of  lock-tionse,  Kaukauna  Fifth  Lock, 
Do 


Item  of  expense. 


Labor 

Labor  and  transportation . 

Labor 

Lumber. 


Labor 

do... 

Materials 


Labor 

Materials. 


Labor 

do... 

Materials. 


Amount 


$6.00 
2.66 


2,188.13 
l,&31.88 


307.42 
339.89 


194. 12 
382.75 


Total. 


$J.10 
23.82 


8.56 
12.00 


8,719.51 


6t7. 31 
63.60 


576.87 
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ItemiM0d  $taUmei^t  of  expenseB  mude  firam  appropriatiom  for  operating  tmd  cmn  9j 

ana  other  work$  oj  navigation^  tic — Continaed. 


D»i«. 

No.  of 
Tonoher. 

To  whom  "poML 

Vorwbatpald. 

AmooBt 

188fi 
Sept.  30 

ao 

6 
0 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

13 

14 

15 

16 

17 

18 

19 

1 

2 

8 

4 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 

27 

28 

20 

30 

31 

32 

33 

1 

2 

3 

4 

5 

6 

Richftrd  S.  Sioa 

Serrioea 

licoo 

John  Lewis...... ...^........•.. 

do 

SO.M 

30 

Jerry  Parkinson 

do 

SO.  00 

80 

John  Ba eton 

do 

80.00 

ai 

Alexandnr  Sims 

do 

80.00 

30 

John  M.Fsise 

do 

35.00 

SO 

Andrew  O'Connoll 

•  •••■■  Cio  •  ••••■«•••«•«•*•■*•■•. 

10.00 

80 

B.T.  Gilmoro 

Rent  of  oiBee.. .............. 

28l00 

80 

H.  Stedmsn 

Coal 

201.39 

SO 

C.A.  Peck 

Packing,  stc....... ......... 

81.54 

SO 

NIaI*  Johnson  - r..>. .............. 

Valve  lever,  sftc. ............ 

6.56 

80 

H.  8.  Sackflt 

Files,  eto 

2.06 

SO 

Reese  St  Whitinc 

Soan.  etc 

6.80 

80 

Priest  &  GaiTow 

Wood 

336.00 

80 

Des  Forses  &•  Co 

Stationery 

40.20 

80 

C.A.  Fuller 

Traveling  expenses. 

M*ttr68ses»  ©to 

7.61 

80 

Matthews  Bios.  Famitnre  Company  .. 
Jovs.  Norrls  A  Co 

46.44 

80 

Rone 

28.86 

80 

H.  Bosworth  St.  Sons 

Oil 

91.03 

Oot.     4 

Hired  men 

Serrloes,  Septeml>er,  1888. . . 
MHe*ffe 

1,771.40 

9 

Mid.  Charles  E.  L.  R  Davis 

C.A.  Fuller 

16.00 

31 

Services -- 

200.00 

81 

Andrew  O'Connell.... 

James  Clear - 

do 

10.00 

81 

do 

35.00 

81 

William  Edwards 

do 

S5.00 

81 

J ohn  Baeten 

do 

80.00 

81 

John  T^wii|.  . , . , .,_    .-,,„, 

do  

80.00 

81 

Jnhn  M   P»iito   T 

do 

86.00 

81 

GotUieh  Jahlike 

do 

SO.  00 

81 

Alexander  Sims 

do 

80.00 

81 

Richard  E.  Kic« 

do 

16.00 

81 

Jerry  Parkinson 

do 

30.00 

81 

C.A.  Fuller 

TrAvelhiff  tff^nAnsm  ........ 

&8S 

31 

O.L.  Packard 

Forffe....... 

29.40 

81 

S.G.  Pox  

Wood 

6&00 

81 

Priest  &  Gorrow 

do 

819l12 

81 

August  Swanke....... 

do 

99.00 

81 

Des  Forges  &Co 

Stationery 

82.45 

Not.    1 
1 

Niels  Johnson 

R.  Mueller 

Steel,  etc 

Wallpaper,  etc 

19.60 
9.66 

6 

Hired  men.. - 

Services,  October,  1888.  ... 

Traveling  expensos 

Mileage 

1»15L72 
14.41 

7 

Charles  M.CoIe 

18 

Mai.  Charles  B.  L.  B.  DiiTis 

16.96 

17 

Hired  men - 

ServiMS ..- 

137.78 

22 

Jamos  Clear - 

do 

23^33 

22 

William  Edwards 

do 

23.38 

23 

Richard  E.  Rice 

do 

10.66 

23 

John  Lewis 

do 

20.00 

23 

Jerrv  Parkinson 

do .......    ...    .    . 

20.00 

24 

C.A.  Fuller 

Tra velinE  oxnenses 

12.80 

24 

Gahriel  Wick 

Services ....     ..........  .. 

20.00 

26 

Hired  men 

do 

896.38 

80 

do 

do 

415.00 

30 

C.A.  Fuller 

do 

200.00 

80 

Andrew  O'Connell 

do 

10.00 

80 

John  A. Banker.... 

do 

30.00 

80 

Gottlieb  Jahnke 

do 

20.00 

30 

Georice  Gifford 

do 

20.00 

30 

Alexander  Sims 

do 

2a  00 

30 

John  M.Paiffe 

do 

81.66 

30 

Ksukauna  Lumber  and  Manufacturing 

Company. 
J.  H.Marston  &  Co 

Lnmber,  eto 

285.19 

80 

Bricks 

7.00 

30 

N.A.Chapelle&Son 

Wallnaper,  ©tc 

9.88 

30 

TT.  KtAdmfLtk, _ 

Coal - 

74.33 

30 

C.  A.  Peck 

Iron,  eto  --...     ............ 

12.03 

30 

Niels  Johnson 

......  do    ......       a............. 

L66 

30 

Priest  &  GoiTOW 

Wood 

2L37 

80 

J.J.  McDonald 

Lnmber.  eto         ........... 

22.44 

80 

J.E.Wells  &  Co 

Spikes,  eto 

'     20.89 

30 

A.  J.  Weir 

Lumber ..... 

168.84 

30 

C.  A.  Fuller 

Traveling  expanses 

Services,  November,  1888  .. 
PIaBt<'ring 

13.35 

DeoL     6 

Hired  men ............................... 

1.338.68 
6L00 

5 

Ferdinand  J.  Finder 

6 

Charles  if.  Cole 

Traveling  expenses 

Lumber 

Paintinit. 

7.76 

8 

H.  Collett<5 

2.M 

10 

E.  J.  Kitsmiller 

21.00 

14 

Frank  Rodgers 

Services 

8.00 
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liemUed  $taiement  of  expenses  made  from  appropriutiou  for  operating  and  oare  of  oanaU 

and  other  works  of  tiavigation,  0te.---Contiiiued. 


PAto. 


188& 
Deo.  21 
31 
31 
81 
81 
81 
81 
81 
81 
81 
81 
31 
81 
81 
81 
31 
81 
81 
81 
31 
18W. 
Jan. 


No.  of 
▼onoher. 


1 


!» 


Feb. 


Mat. 


Apr. 


7 
8 
9 
10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 

23 
24 
26 
20 


4 

1 

9 

2 

14 

3 

14 

4 

23 

6 

24 

0 

81 

7 

31 

8 

81 

9 

81 

10 

81 

11 

81 

12 

31 

13 

81 

14 

81 

16 

31 

10 

81 

17 

81 

18 

81 

19 

81 

20 

31 

21 

31 

22 

81 

23 

81 

24 

81 

26 

81 

20 

31 

27 

4 

1 

7 

2 

20 

a 

20 

4 

20 

6 

20 

0 

20 

7 

20 

8 

26 

9 

28 

10 

28 

11 

28 

12 

28 

18 

28 

14 

4 

1 

9 

2 

81 

3 

81 

4 

31 

6 

81 

0 

81 

7 

81 

8 

81 

9 

81 

10 

81 

11 

81 

12 

81 

13 

1 

1 

2 

2 

10 

a 

To  whom  paid. 


Hired  men 

H.CoUette 

Bailer  Brotben 

Feller  &  O'Ooonell 

J.C.  Koelsoh.. 

A.  Sanford  Kanafactarin^  Company 

J.  H.  LanfEenber^ 

B  T.Gilmore 

Sohlafer,  Barrett  &  'leech 

Appleton  11  acbine  Company 

Bamaay  &  Jones 

C.A.I^ller 

do 

William  Bd wards 

John  A.  Banker 

John  M.  Faige 

James  McDaniel 

HcUrvgor  Brothers 

Mil waolcee  Cement  Company 

DesForges  StCo 


For  what  paid. 


Services 

Lumber 

Rubber  packing,  etc. 

Spikes,  etc 

Iron,  etc 

Caot-books 

Bobber  boots 

Kent  of  office 

Spikes,  etc 

Drift  bolto 

Lumber 

Services 

Traveling  expenses.. 

Servioes 

do 

, do  

Wood 

Lumber 

Cement 

Stationery 


Ajoonnt. 


Hired  men Services,  December.  1888.. 

Audrew  Getrl  I I  Services 

A.A.  Burbank I do 


Hired  men 

Frank  Wright 

Hired  men 

C.  A.  Fuller 

John  Kilawee ..^. 

William  Edwards T 

John  A.  Banker 

John  M.  Paige 

Alexander  Sims 

Hatch  &Keith 

Milwaukee  Cement  Company 

C.  A.  Berthelet 

Simons  &  Tmtle 

Feller  &  O'Cunnell 

Ramsay  At  Jones 

J.C.Knelsoh 

J.  J.  Marshall 

Websiter  Hanufkctui-ing  Company 

McGregor  Brothers 

Howard  d&  Jennings 

M.  A.  Wheeler 

McKenzie  Si,  Crawford 

P.  E.  Smith 

Charles  M.  Cole 

Hired  men 

John  Flynn 

Ramsay  &  Jones 

Appleton  Machine  Company 

J.C.Koelsch 

Howard  &  Jennings 

John  Schneider. 

Milwaukee  Cement  Company 

C.  A. Fuller  

William  Edwards 

John  A.  Banker 

John  Kilawee 

John  M.  Paige 

Alexander  Suns 

Hired  men 

, do 

C.  A.  Fuller 

Waiiam  Edwards 

John  A.  Banker , 

Alexander  Sims 

John  M.Paige 

Appleton  Maohine  Company , 

Alfted  Galpin*s  Sons 

R  T.Gilmore 

Howards  Jennings 

J.CKoelsch , 

C.  Bachelder 

Hired  men 

C.  A.  Fuller 


3  1  Samuel  Whitney. 


do 

do 

do 

do 

do 

do 

do 

do 

do 

Timber., 

Cement 

do 

Steel  collar,  etc......... 

Spikes 

Lumber 

Oil,  etc 

do 

Iron  bolts,  etc 

Lumber  

Iron,  etc 

Sand,  etc 

Coal 

Lumber 

Traveling  expenses. 

Services,  January,  1889 

Services  

Oak  timber 

Iron  rods,  etc 

Pick  handles,  etc 

Iron  bolts,  eto 

W  indow  sash,  eto 

Cement 

Services  

do 


.do 
.do 
.do 
.do 


Services,  February,  1889. 

Services 

do 

do 

do 

do 

do 

Iron  castings,  eto 

Spikes 

Rent  of  office 

Bolts  and  nnts 

Oil,  eto 

Coal 

Services.  March,  1889 

Traveling  expenses 

do 


$168. 10 

7.67 

04.61 

13.12 

9.00 

16.00 

26.00 

129.33 

21.13 

448.00 

200.00 

4.03 

40.00 

30.00 

2&00 

80u02 

74.19 

97.70 

OLOO 

%  027. 42 

18.00 

L60 

70.60 

e.00 

409.70 

200.00 

26.00 

30.00 

30.00 

26.00 

19.10 

1, 460. 27 

103.25 

&08 

1.80 

108.62 

1, 814. 07 

10.28 

1.15 

n.io 

10.94 

4.77 

83.20 

10.00 

109.83 

A  81 

1,650.04 

18.00 

190.47 

364.24 

6.01 

4.39 

L40 

106.80 

200.00 

30.00 

30.00 

25.00 

26.00 

25.00 

1,563.02 

13.57 

200.00 

80.00 

80.00 

26.00 

25.00 

490.24 

62.80 

26.00 

10.11 

7.64 

LOO 

1,880.48 

8.83 

16.22 


2100  REPORT  OF  THE  CHIEF  OF  ENQHTEERS,  U.  8.  ARMT. 

Ite9iiged§iaiemeiU  9/  expen9e»  made  flrom  mpproprimti^u  for  ejfermtimff  and  oar»  9/  mndU 

and  9ther  worke  of  navigation^  «to.~<3ontmoed. 


Date. 

Now  of 

TOQOllOr. 

ie». 

Apr.  30 

4 

30 

6 

30 

6 

80 

7 

80 

8 

80 

0 

80 

10 

80 

11 

80 

18 

80 

13 

80 

14 

30 

15 

80 

16 

80 

17 

80 

18 

80 

10 

80 

80 

80 

81 

80 

22 

80 

23 

80 

24 

80 

26 

80 

26 

80 

27 

80 

28 

80 

29 

80 

80 

80 

31 

80 

32 

80 

33 

80 

34 

80 

85 

80 

86 

80 

37 

80 

88 

90 

88 

80 

40 

M»y4 

1 

8 

2 

10 

■  8 

10 

4 

16 

5 

17 

6 

18 

7 

81 

8 

81 

0 

81 

10 

31 

11 

81 

12 

81 

13 

81 

14 

81 

15 

81 

16 

81 

17 

81 

18 

81 

19 

81 

20 

81 

21 

81 

22 

81 

23 

81 

24 

81 

25 

81 

26 

81 

27 

81 

28 

31 

29 

81 

80 

31 

31 

31 

82 

81 

83 

Rl 

84 

81 

85 

81 

86 

81 

87 

81 

88 

81 

89 

81 

40 

To  wIkmb  ipaUL 


For  what  paid. 


C.  A.Fanor. 

Andrew  O'Coonell 

Jobik  A.  Banker 

Johnlf.Paigo 

Jamee  Clear 

Alexander  Hima 

George  Gilford 

WilllaiQ  Edwards 

KiobardE.  Rice. \ , 

Jerry  Parkinson 

Gottlieb  Jahnke 

Gabriel  Wick 

John  Lewis 

H.J.  Campbell 

H.I.  Wheeler 

Bntler  Bros 

Solar  &  Co 

Simonsdc  Tnttle 

Appleton  Machine  Company 

John  Sohlosser 

CBaohelder 

Howard  dt  Jennings 

J.  C.  KoelAch 

J.C.KoeUch 

W.  P.  Bounds 

W.E.  Wheeler 

Webster  Manufn ctnring  Company , 

Dee  Forges  &  Co 

ILBavLs ♦ 

C.  A.  Fuller  

D.  T.  H.  MacKinnon , 

McGregor  Bi-os , 

McKenzie  ic  Crawford , 

Jas.  Gillinchiim  &  Son 

K.M.Hutchinson 

Paine  Lonihr>r  Company 

Wamke  St  Zaaft 

Hired  Men 

Atlas  Iron  and  Brass  Works • 

Hans  Jacobson 

Frank  Van  Oss 

Ramsay  &  Jones 

Ha!ch"<fe  Keith 

Major  Chas.  B.  L.  B.  Davis 

A.  KosH  Houston 

Hired  men 

C.  A.  Fuller 

Andrew  O'Connell 

William  Edwards 

James  Clear 

Richard  E.  Kioe 

John  Lewis 

Jerrv  Parkinson , 

GotrWb  Jahnke 

Gabriel  Wick 

John  A..  Banker 

George  Gifibrd 

Alexander  Sims 

John  Baeten. 

H« J.Campbell 

Joys,  N  orris  &  Co 

James  Sheriffs 

Vnh-an  Iron  Works 

Kaakauna    Lumber  and  Maufacturing 

Company. 

J.  H.  Marston  ft  Co 

Appleton  Machine  Company 

H.A.Foster 

Schlafer,  Barrett  ft  Tesuh 

Howard  ft  Jennings 

F.M.Davis   

Geo.  F.  Stroud 

MoKensie  ft  Crawford 

K.  M.  Hutchinson 

Doman  ft  Mannal 

Bitttis  Bros 

Williamson  ft  Libbey  Lumber  Company 
Jas.  Gillingham  ft  Son 


do 

do 

do 

do 

do 

do 

Serrioea 

do 

do 

do 

do 

do 

do 

Wrench,  etc ^ 

BabbiU  metal,  ote  . . . 

Coal 

Steel  boshing,  etc... 

Iron,  ete 

Smoke-ataok 

Coal  

Serew-b<dta,  ete 

Packing,  etc 

RAipe,  etc 

Hay 

Sand 

Nnta,  bolts,  rto 

Stationery 

Iron     

TraTeling  expenses  . 

Nnts 

Lumber 

do 

Hog-chains,  etc 

Boat*»pikes,  etc 

Lumber 

Barbed  wire,  etc  . . . . 
8erYioes,  April,  1880. 

Iron  osstings 

Services 

do 

Lumber 

Timber 

Mileage 

Traveling  expenses  . 
Services 


5l33 
80.08 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Dnck,  ©to 

PropeUer-wheel  . 
Shell-sheave,  etc. 
Lumber,  eto 


Coal 

Iron  castings,  eto. . 

Oils,  etc 

Packing,  sto 

Iron  collar,  eto  — 

Iron,  etc 

Oil,  etc 

Coal 

Iron,  etc  

Globe  volvp,  etc  ... 
Assort'ed  ateel,  etc 

Lumber,  eto 

Gnard-rAils,  etc.... 


28.00 

27.  SO 

28.00 

88. 8i 

23.  SO 

23.00 

23  00 

23.00 

23.00 

6l00 

2.10 

9Bw48 

L2I 

6Bu87 

96.31 

12.41 

1.58 

18L3I 

14.72 

6.« 

2.00 

17.00 

&34 

88.00 

8.0I 

9. 92 

L33 

31.54 

6.47 

53.80 

10l» 

49.39 

17.83 

310&tt 

12.89 

15.13 

14.90 

1343.23 

381.93 

14.08 

14.90 

215.00 

200.00 

10.00 

89i00 

80.00 

30l00 

80.00 

30.00 

30.00 

30.00 

30.00 

80.00 

30.00 

80.00 

10.00 

9&97 

20.00 

4&98 

20.30 

4.03 

41.10 

22.78 

13.83 

2.38 

483 

4.98 

20.00 

48. 81 

26.60 

402.15 

21.47 

8.91 
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ItemUied  siatemtHt  of  expenses  made  from  approprialion  for  oji>(raHng  and  eare  of  oanaU 

and  other  toorks  of  navigationf  etc, — Continued. 


Bmto. 

Ko.of 
▼OQolier. 

1888. 

MajSI 

41 

81 

42 

81 

43 

81 

44 

81 

46 

81 

48 

81 

47 

81 

48 

JuoeS 

1 

.  8 

2 

6 

8 

5 

4 

14 

6 

17 

0 

20 

7 

28 

8 

28 

0 

28 

10 

28 

11 

28 

12 

28 

13 

28 

14 

28 

15 

28 

10 

28 

17 

28 

18 

28 

10 

28 

20 

28 

21 

28 

22 

28 

23 

28 

24 

28 

26 

28 

26 

80 

27 

80 

28 

80 

28 

80 

80 

80 

81 

SO 

82 

80 

33 

80 

84 

80 

86 

80 

36 

80 

87 

80 

88 

80 

88 

80 

40 

80 

41 

80 

42 

80 

48 

80 

44 

80 

46 

30 

46 

To  whom  pftid. 


TheMorsuk  Conpftny 

Aufftuit  Zi«raer 

H.Miner i 

H.Stedroaa 

Berlin  &.  Montelio  Granite  Company 

Des  Forfrea  &  Co 

BamBRj  &  Jones 

C.  A.  Filler 

Hired  men 

H.8.Sack(>t 

Oerrr  Lnmber  Company 

The  Cook  and  Brown  Lime  Company... 

Doman  Sc  Manuel 

David  Bnnr 

George  Jarvia 

Simons  4b  TntUe 

Bnftler  Bros 

Kankanna  Lnmber  and  Man afkctn ring 

Company. 

Appletou  Machine  Company 

B.  T.Gilmore 

Ramsay  &  Jon^s 

James  Gilliogbam  3c  Son 

H.L.Larsen  &Co 

K.  M.  Hntohinson 

C.C.  Paige 

8.M.  Hay  ik  Bro 

S.M.  Hay  St  Bro 

McKenzU  Sc  Crawford 

Chas.  S.  Morris 

F.T  Yahr 

Priest  Sr.  Garrow 

H.K.  Priest 

Prentice  &  Mohr 

A.J.  Weir 

aA.Fullfr 

A.Ross  Houston 

Wisconsin  Telephone  Company 

C.A.FuUer 

Andrew  O'Connell 

William  Rdwarda 

James  Clear 

Richard  B.  Rioe 

John  Lewis 

Jerry  Parkinson 

Gottlieb  Jahnke 

Gabriel  Wick 

John  A.  Banker 

George  Gifford 

Alexander  Sims , 

John  Baeten 

Hoffmann   and  Billings  Manufacturing 

Company. 

O.L.  Packard 

Des Forges  StCo 

Hired  men 


Total 


For  what  paid. 


Lumber 

Lumber,  etc :.«.. 

Wallpaper,  oto 

Lumber 

Ktoue 

Stationery 

Luml>er , 

Trari^ling  expenses 

Services,  May,  1880 

Nails,  etc 

Lnmber 

Fire-brick 

Iron  castings,  etc 

Services 

do 

Iron  pipe,  etc 

Nails 

Lnmber 


eto. 


Iron  forglngs, 

Rent  of  ofiioe 

Lnmber 

Screw-bolts  and  washers. 

Oil,  ©to 

Rope,  etc 

Steel  bushings,  eto 

Hose,  eto 

Rope,  eto 

Coal 

do 

Wheelbarrows,  eto 

Wood 

Stone 

Coal 

Lumber 

Traveling  exiwnses 

Services  

Rent  of  telephone 

Services 

do 

do 

do 

do 

......do 

do 

do 

do 

do 

do 

do 

do 

Labor 


Forge 

Stationery 
Services.. 


Amount 


$274.78 

4.46 

8.36 

27.18 

46.00 

37.86 

11.52 

18.14 

2,120.54 

2.60 

1L&6 

&00 

618.78 

26.00 

1.83 

4.67 

7.50 

4.84 

668.87 
25.00 
8.00 
11.14 
86.88 
16.02 

2U.70 
17.80 
60.27 

188.72 
43.66 
16.13 

112.75 

100.00 

6.00 

2.16 

8L43 

200.00 
16.16 

200.00 
10.00 
35.00 
30.  CO 
30.00 
80.00 
80.00 
80.00 
30.00 
30.00 
30.00 
80.00 
30.00 
1.80 

28.34 

66.30 

1,880.18 

48,328.68 


. 
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Itemif^aU^emeiU  of  expewMt  wutde  firom  itfprapriathm  for  iffermtimg  m»d  cure  of  oMob 

«ii4  other  worko  of  navigaHony  «to.— <)oDtinoed. 


Bate. 

Toaoh«r. 

ims. 

Apr.  30 

4 

80 

5 

30 

0 

80 

7 

80 

8 

80 

• 

80 

10 

80 

11 

80 

12 

80 

18 

80 

14 

80 

15 

80 

16 

80 

17 

80 

18 

80 

10 

80 

80 

80 

21 

80 

22 

80 

23 

80 

84 

80 

2ft 

80 

26 

80 

27 

80 

28 

80 

29 

80 

80 

80 

81 

80 

82 

80 

83 

80 

34 

80 

85 

80 

86 

80 

37 

80 

88 

3d 

89 

80 

40 

lf»j4 

1 

8 

2 

10 

8 

10 

4 

16 

5 

17 

6 

18 

7 

81 

8 

81 

9 

81 

10 

31 

11 

81 

12 

81 

IS 

81 

14 

81 

IS 

81 

16 

81 

17 

81 

18 

81 

19 

81 

20 

81 

21 

81 

22 

81 

23 

31 

24 

81 

26 

81 

26 

31 

27 

81 

28 

81 

29 

81 

80 

31 

81 

81 

82 

81 

83 

81 

84 

81 

86 

81 

36 

81 

87 

81 

38 

81 

80 

81 

40 

To  wIkmb  paid. 


For  what  paUL 


C.A.Fan«r. 

Andrew  O'Coonell 

John  A.  Banker 

John  M.  Paige 

Jamee  Clear 

Alexander  Sims 

Oeorffe  Gifford 

Williiini  Edwards 

Richard  E.  Rice -. 

Jerry  ParlLiaaon 

GoUlleb  Jahnke 

Gabriel  Wick 

JohD  Lewis ... 

H.  J.  Campbell 

H.  I.  Wheeler 

Butler  Bros 

Solar  &  Co 

Simons^t  Tnttle 

Appleton  Machine  Company 

John  Scblosser 

CBaobelder 

Howard  dt  Jennings 

J.C.Koel>«ch 

J.C.Koeliich 

W.  P.  Rounds 

W.E.  Wheeler 

Webnter  Mannfflctnring  Company 

Des  ForgeH  &  Co 

R.  Davis ^ 

C.  A.  Fuller  

D.  T.  H.  MacKlnnoTi  

McGregor  Bros 

McKenxie  &.  Crawford 

Jas.  GiUincham  St,  Son 

K.  M.  Hutchinson 

Paine  Lumhnr  Company 

Warnkn  St  Zauft 

Hired  Men 

Atlas  Iron  and  Brass  Works 

Hans  Jacobson 

Frank  Van  Oss 

Ranisav  A  Jones 

Hatch  &  Keith 

Major  Chas.  E.  L.  B.  Davis 

A.  Kos8  Houston 

Hired  men 

C.  A.  Fuller 

Andrew  O'Connell 

William  Edwards 

James  Clear 

Richard  E.  Kioe 

John  Lewis 

Jerrv  Parkinson 

Gotr'loib  Jahnke 

Gabriel  Wick 

John  A..  Banker 

George  Giflbrd  

Alexander  Sims 

John  Baeten 

H.J.Campbell 

Joys,  Norris  &  Co 

James  Sheriffn 

Vulcan  Iron  Works 

Kaukauna    Lumber  and  Maafaoturing 

Company. 

J.  H.  Marston  &  Co 

A-ppleton  Machine  Company 

H.  A.Foster 

Schlafer,  Barrett  &  Tesuh 

Howard  St  Jennings 

F.M.Davis   

Geo.  F.  Strond 

McKensie  &Crawford 

K.  M.  Hutchinson 

Doman  Sc  Manual 

BrtttisBros 

Williamson  St,  Lib1>ey  Lumber  Company 
Jaa.  Qillingham  Sl  Son 


do. 

do. 

do. 

do. 

do. 

do. 

Serrieea 
do. 


do 

do 

do 

do 

do 

Wrench^  ete ^ 

BabbiU metal,  eto... 

Coal 

Steel  bnahing,  eto... 

Iron,  ete 

Snioke.«taok 

Coal   

Sorew.bolts.  eto 

Packing,  eto 

Ri»pe,  oto 

Hay 

Sand 

Nnts,  bolts,  etc 

Stationery 

Iron     

TrsTeling  expenses  . 

NuU  

Lumbt>r 

do 

Hog-chains,  etc 

Buat-^pikes,  etc 

Lumber 

Barbed  wire,  eto  . . . . 
Services.  April,  1889. 

Iron  castings 

Services 

do 

Lnmber 

Timber 

Mileace 

Traveling  ezfiensea  . 
Services 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Duck,  eto 

Propeller-wheel  . 
Shell-sheaTe,  ete. 
Lumber,  eto 


Coal 

Iron  castings,  eto. . 

Oils,  etc 

Packing,  etc 

Iron  collar,  eto  .... 

Iron,  etc 

Oil,  eto 

Coal 

Iron,  etc  

Globe  valve,  etc  ... 
Assorted  steel,  etc. 

Lumber,  et<c 

Gnai-draila,  etc.... 


6.  SI 

80.00 
80.00 
23.01 
27.  M 
28.00 
83.81 
23.W 
23.00 
23  00 
23.00 


6.00 

2.10 

SB.  48 

L2I 
68.87 
96.30 
12.46 

1.56 
IfLSf 
14.78 


2.00 

17.00 

8.34 

39.00 

3.00 

9.93 

L33 

3L64 

5.47 

53.88 

10.20 

49.30 

17.92 

310Si9S 

12.80 

15.12 

1A50 

1343.23 

381. 9B 

14.08 

1A90 

215l00 

200.00 

10.  GO 

35.00 

80.00 

30.00 

saoo 

30.09 
30.00 
30.00 
30.09 
89.00 
30.00 
30.  CO 
10.00 
36.97 
20.00 
48.98 
20.30 

AOI 

41.10 

22.78 

13.33 

2.38 

4.83 

4.» 

20.00 

48.81 

26.60 

402.15 

21.47 

3.86 
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Itemized  statement  of  expenses  made  from  appropriafian  far  operating  and  ears  of  canals 

ana  other  worJu  of  navigationy  etc, — Continued. 


Date. 

No.  of 
yooober. 

1880. 

liAySl 

41 

81 

42 

81 

43 

81 

44 

81 

45 

81 

46 

81 

47 

81 

48 

Junes 

1 

.  8 

8 

5 

8 

6 

4 

14 

6 

17 

6 

ao 

7 

28 

8 

28 

8 

28 

10 

28 

11 

28 

12 

28 

13 

28 

14 

28 

15 

28 

16 

28 

17 

28 

18 

28 

10 

28 

20 

28 

21 

28 

22 

28 

23 

28 

24 

28 

25 

28 

26 

80 

27 

80 

28 

80 

29 

80 

80 

80 

81 

80 

82 

80 

33 

80 

84 

80 

85 

80 

36 

80 

87 

80 

88 

80 

89 

80 

40 

80 

41 

80 

43 

80 

48 

80 

44 

30 

46 

80 

46 

To  wliom  paid. 


TbeMorcaa  Company 

Aujni»t  Zlemer 

H.  Miner i 

H.Stedman 

Berlin  &,  Montello  Granite  Company 

Des  Forges  St  Co 

Bamsay  &  Jones 

C.A.l'nlUr 

Hired  men 

H.S.Sacket 

Gernr  Lumber  CompanT 

Tbe  Cook  and  Brown  Lime  Company... 

Uomaa  Sl  Mannel 

David  Bnrr 

George  Jarris 

Simons  &  Tnttle 

Butier  Bros 

Kankniina  Lumber  and  Manufacturing 

Company. 

Appleton  Macbloe  Company 

B.T.Gilmore 

Ramsay  &  Joni^s 

James  GilliDgham  &  Son 

H.  L.  Larsen  &Co 

K.M.Hutobinson 

C.C.Paige 

8.M.  Bay  St  Bro 

S.M.HaY  Sl  Bro 

MoKenzis  &  Crawford 

Chas.  S.  Morris 

F.T  Yahr 

Priest  A  Garrow 

H.K  Priest 

Prentice  &  Mobr 

A.J.  Weir 

C.  A.  Fuller 

A.Ross  Houston 

Wisconsin  Telepbone  Company 

C.  A.  Fuller 

Andrew  O'Connell 

William  Edwards 

James  Clear 

Rlcbard  B.  Rice 

Jobn  Lewis 

Jerry  Parkinson 

Gottlieb  Jab  nke 

Gabriel  Wick 

Jobn  A.  Banker 

George  Gifford 

Alexander  Sims 

JoboBaeten 

Hoffhiann  and  Billings  Manufacturing 

Company. 

O.L.  Packard 

Des  Forges  St  Co 

Hired  men 


Total 


For  wbat  paid. 


Lumber 

Lumber,  etc 

Wallpaper,  etc 

Lumber 

Stone 

Stationery 

Lumber 

Traveling  expenses . 
Services,  May,  1889 

Nails,  etc 

Lumber 

Firebrick 

Iron  castings,  etc  .. 

Services 

do J. 

Iron  pipe,  eto 

Nrtils.:. 

Lumber 


Iron  forgings,  etc , 

Rent  of  office 

Lumber 

Screw-bolts  and  wasbers... 

Oil,  eto 

Rope,  etc 

Steel  bosbings,  etc 

Hose«eto 

Rope,  eto 

Coal 

do 

Wbeelbarro ws,  etc 

Wood 

Stone 

Coal 

Lumber 

Traveling  exitensea 

Services 

Rent  of  telepbone 

Services 

do 

do 

do 

do 

do 

do 

do 

do 

do 

......do 

do 

do 

Labor , 


Forge 

Stauonery 
Services.. 


Amount. 


$274.78 

4.46 

9.35 

27.18 

46.00 

37.85 

11.52 

18.14 

2,129.54 

2.60 

11.68 

5.00 

618.79 

25.00 

L83 

4.57 

7.50 

4.34 

560.97 
25.00 
8.00 
n.]4 
86.38 
16.02 

2U.70 
17.90 
60.27 

138.72 
43.66 
15.13 

112.75 

100.00 

6.00 

2.16 

31.43 

200.00 
16.16 

200.00 
10.00 
85.00 
30.  CO 
30.00 
30.00 
80.00 
80.00 
80.00 
30.00 
30.00 
30.00 
30.00 
1.90 

29.34 

56.30 

1,890.18 

48,329.68 
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II   31. 

preliminart  examination  op  centreville  creek,  manitowoc 

county,  wisconsin. 

United  States  Engineer  Offick, 

Milwaukee,  Wi9.j  November  1,  188S. 

Sir  :  I  have  the  honor  to  snbmit  the  foHowiog  report  of  a  preliminary 
exaniinatioii  of  GeDtreville  Creek,  Manitowoc  Coaoty,  Wis.,  directed 
by  letter  from  the  Chief  of  Engineers  dated  September  29, 1888,  in  ac- 
cordance with  section  13  of  the  river  and  harbor  act  of  Aagost  11, 
1888. 

Appended  herewith  is  a  sketch  of  Centreville  enlarged  from  the  trac- 
ing of  the  original  lake  snrvey  sheet  M,  131,  sent  with  Department  let- 
ter of  October  3, 1888. 

Centreville^  like  so  many  towns  on  the  west  shore  of  Lake  Michigan, 
having  no  natural  harbor  built  '^  bridge-piers,"  so  called,  oat  into  the 
lake.  These  piers  consist  of  pilesdriven  at  pretty  wide  intervals,  sawed 
off  some  8  or  10  feet  above  the  water  surface  and  decked  over.  Ex- 
tending oat  to  12  feet  of  water  they  form  landing  piers  for  vessels. 
Being  of  slight  and  cheap  construction,  they  are  sobject  to  damage  by 
storms,  and  particularly  by  ice,  so  the  cost  of  maintenance  is  heavy  and 
wharfage  charges  correspondingly  high. 

The  Goodrich  Transi>ortation  Company's  line  of  steamers  flsed  to  stop 
at  Centreville,  and  at  one  time  all  supplies  were  brought  by  water,  bat 
the  building  of  the  Milwaukee,  Lake  Shore  and  Western  Railway,  with 
a  station  1  mile  from  the  village,  nearly  destroyed  the  business  of  the 
piers,  and  of  the  two  shown  on  the  sketch  but  one,  the  south  one,  is 
kept  up.  The  present  owner  of  this  pier  told  me  it  cost  him  $4,000,  and 
that  $1,600  had  been  expended  for  repairs  lately,  so  the  wharfage 
charges  must  be  pretty  high  as  the  commerce  is  small. 

Although  the  lake  survey  chart  was  made  eighteen  years  ago,  I  should 
say,  so  iar  as  a  cursory  examination  would  enable  me  to  judge,  that 
very  little  change  had  taken  place  since  then.  As  shown  on  the  sketch 
there  is  a  mill-dam  about  700  feet  above  the  mouth  of  Centreville  Creek 
and  300  feet  below  the  dam  a  roadway  bridge  built  on  piles.  Above 
the  dam  the  water  in  the  creek  is  ponded  back  to  a  depth  of  16  feet, 
but  below  the  dam  the  creek  is  very  small  and  shallow,  not  over  3  or 
4  feet  deep  and  10  or  12  feet  wide,  with  perhaps  18  inches  on  the  bar 
at  the  month.  The  mouth  is  protected  by  sheet-piling,  otherwise  the 
fine  drifting  sand  would  at  times  obliterate  the  mouth  or  at  least  change 
its  position.  The  amount  of  water  in  the  creek  may  be  judged  .from 
the  fact  that  the  grist-mill  supplements  its  water-power  by  steam,  and 
while  I  was  there  the  mill  was  running  both  its  water-wheel  and  steam- 
engine,  the  creek  not  furnishing  sufficient  power  for  the  entire  mill.  It 
will  thus  be  seen  that  there  is  no  natural  harbor  there,  and  if  one  is  to 
be  furnished  it  will  have  to  be  wholly  artificial. 

A  company  has  been  formed  called  the  Harbor  and  Dock  Association 
of  Centreville,  having  a  State  charter  granting  them  the  privilege  of 
building  wharves,  docks,  etc.,  and  improving  Centreville  Creek.  The 
members  of  this  association  whom  I  met  during  my  recent  visit  stated 
that  they  would  be  satisfied  with  an  available  depth  of  12  feet,  and  that 
all  lands  required  for  the  purpose  of  harbor  improvement  would  be 
deeded  free  of  cost  to  the  Government       • 

In  order  to  make  a  harbor  at  this  place  it  would  be  necessary  to  baild 
two  piers  extending  out  far  enough  to  obtain  12  feet  of  water,  fjo  dredge 
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between  the  piers,  and  to  excavate  an  interior  basin.  There  is  a  narrow 
8tri[)  of  low  laud  between  the  foot  of  the  bluff  and  the  lake-shore  where 
a  l-yng;  narrow  basin  might  be  excavated,  the  Gentreville  Harbor  and 
Dock  Company  building  the  necessary  wharves  and  docks  of  this  basin. 

The  cheapest  and  best  coustraction  of  piers  for  this  locality  would  be 
pile-piers  with  double  sheet- piling  on  the  lake  side  to  render  them  sand- 
proof,  like  those  at  Kewaunee,  Wis.  These  piers  to  reach  14  feet  depth 
of  water  would  be  about  1,600  feet  long,  should  be  14  feet  wide  and  200 
feet  apart. 

An  approximate  estimate  of  cost  would  be  as  follows  : 

3,200Iiixeftr  feet  of  pile-pier,  at  |34  per  foot $76,800.00 

Dredging  chanoel  between  the  piers,  5H,333  cubic  yards,  scow  measnrement, 

&t&  cents  per  yard 14,583.25 

Dredging  a  basin,  above  and  below  the  creek,  4  acres,  at  ^,562.50  per  acre.    30, 249. 00 

121,632.25 
Add  10  per  cent,  for  contingencies 12,163.22 

Total -^ 133,795.47 

I  do  not  think  Gentreville  Greek  worthy  of  improvement,  my  reasons 
for  such  a  conclusion  being  that  Gentreville  Township  contains  less  than 
2,000  inhabitants,  while  the  village  itself  has  between  300  and  400  only. 
The  latter  has  a  brewery,  grist-mill,  lumber-yard,  and  one  or  two  brick- 
yards, while  the  township  is  mainly  devoted  to  raising  dairy  produce. 
During  the  year  1887  the  entire  shipments  by  rail  were  4,000  tons  of 
export  and  2,000  of  import,  the  former  mainly  farm  products,  such  as 
cheese,  grain,  and  cattle.  By  water  the  imports  and  exports  for  the  same 
period  amounted  to  2,030  and  740  tons  respectively. 

Undoubtedly  the  existence  of  a  good  harbor  at  this  place  with  an 
available  depth  of  12  feet  would  materially  reduce  railroad  freights  and 
therewould  be  a  great  increase  in  the  shipment  of  heavy  freight,  such 
as  brick,  wood,  etc.,  by  water.  Land  being  cheap  manufkcturing  indus- 
tries might  spring  up,  but  1  do  not  thing  the  commerce  present  or  pros- 
pective would  warrant  the  expenditure  of  so  large  a  sum  as  $133,000. 
Very  respectfully,  your  obedient  servant, 

Ghas.  E.  L.  B.  Dayis, 

Major  of  Engineers* 

The  Ghief  of  Enoineebs,  U.  S.  A. 


I  I  22. 

PRELIMINARY  EXAMINATION  OF  KENOSHA  HARBOR,   WISCONSIN,  FOR 

REFUGE. 

United  States  Engineer  Office, 

Milwaukee^  Wis.^  October  20,  1888. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  a  preliminaiy 
examination  made  by  myself  October  16, 1888,  of  Kenosha  Harbor*  Wis- 
consin, '^  for  refuge,"  as  called  for  by  section  13  of  the  river  and  harbor 
act  of  August  11, 1888. 

Galling  on  the  harbor  committee  of  the  Business  Men's  Gluh  of  Ken- 
osha, to  whose  active  efforts  the  insertion  of  this  clause  in  the  river  and 


2104     BEPOBT  OF  THE   CHIEF  OP  ENGINEEBS,  U.  8.  ASMT. 

harbor  act  was  doe,  I  foand  that  it  was  their  wish  to  have  the  exami- 
nation confined  e^clasively  to  the  '^  inner  harbor"  as  it  is  caUed. 

The  inner  harbor,  as  shown  on  the  accompanying  tracing,  includes 
all  the  part  to  the  westward  of  the  inshore  ends  of  the  piers  as  far  as 
the  bridges  over  <^  the  Basin  ^  and  Pike  Creek  respectively,  an  area 
comprising  about  14  acres,  and,  with  the  exception  of  portions  dredged 
by  private  enterprise  in  front  of  the  wharves,  having  an  average  depth 
of  some  5  feet.  The  entrance  to  this  harbor  is  through  two  approxi- 
mately parallel  piers,  150  feet  apart  at  the  shoreline  and  170  feet  at  the 
lake  ends,  with  a  channel  between,  now  in  process  of  being  dredged  out 
by  contract  to  a  depth  of  15  feet. 

This  narrow  entrance  of  170  feet  I  consider  an  iusnperable  objection 
to  the  use  of  this  inner  harbor  for  purposes  of  "  refuge.'^  In  order  to 
give  '^  fully  and  particularly  the  facts  and  reasons  "on  which  I  base  my 
opinion,  I  submit  the  following  brief  account  of  the  entrance- widths  of 
harbors  of  refuge  on  the  Great  Lakes : 

At  Oswego,  on  Lake  Ontario,  the  eastern  arm  of  the  outer  break- 
water was  commenced  351  feet  from  the  western  arm  ;  this  width  has 
been  found  to  be  entirely  inadequate  and  the  cause  of  much  complaint 
on  the  part  of  vessel-men,  so  that  the  local  engineer  has  recommended 
the  removal  of  the  portion  so  far  built,  and  the  Board  of  Engineers  of 
February  15,  1887,  has  concurred  in  this  recommendation. 

At  Buffalo,  on  Lake  Erie,  the  breakwater  being  parallel  to  and  two- 
thirds  of  a  mile  from  shore,  the  entrance  width  is  practically  unre 
stricted,  there  being  nearly  half  a  mile  between  the  end  of  the  Buffalo 
liiver  pier  and  the  adjacent  end  of  the  breakwater. 

At  Cleveland,  on  the  same  lake,  the  proposed  eiist  breakwater  is  to 
leave  an  entrance  of  500  feet  between  it  and  the  lake  arm  of  the  west 
breakwater. 

At  Sand  Beach,  on  Lake  Huron,  the  main  or  south  entrance  is  GOO 
feet  wide  and  the  north  entrance  300  feet,  the  latter,  however,  merely 
intended  to  facilitate  the  passage  of  outward  bound  vessels,  make  a 
current  to  move  the  ice,  etc. 

At  Michigan  City,  on  Lake  Michigan,  the  approved  project  calls  for 
an  entrance  of  400  feet. 

At  Milwaukee,  the  southern  entrance,  in  case  it  is  found  necessary 
to  build  a  southern  arm,  is  to  be  1,000  feet  wide,  the  northern  opening 
400  feet,  the  smaller  opening  being  for  the  same  purpose  as  at  Sand 
Beach. 

At  the  entrance  of  the  Sturgeon  Bay  Ship  Canal  the  width  between 
the  outer  piers  was  originally  but  235  feet.  This  was  found  to  be  so  in- 
adequate that  two  detached  piers,  150  feet  long  and  so  placed  as  to 
increase  the  width  to  335  feet,  were  built.  This  entrance  is  still  com- 
plained of  as  too  small. 

At  Grand  Marais,  Mich.,  on  the  south  shore  of  Lake  Superior  the 
width  between  the  entrance  piers  is  to  be  500  feet. 

At  the  Lake  Superior  entrance  of  the  Portage  Lake  Ship  Canal  the 
Board  of  Engineers  of  December  22, 1886,  recommended  a  new  entrance 
400  feet  in  width. 

At  Grand  Marais,  Minn.,  the  proposed  pier  extension  still  leaves  a 
clear  opening  of  over  400  feet. 

It  will  therefore  be  seen  that  400  feet  is  the  minimum  width  of  open- 
ing where  the  entrance  is  at  right  angles  to  a  line  of  breakwater,  and 
that  in  the  only  two  cases  where  the  entrance  is  between  parallel  piers. 
Sturgeon  Bay  and  Grand  Marais,  Mich.,  the  widths  are  335  and  500  feet 
respectively,  the  former  of  which  has  been  found  too  restricted. 
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Two  ways  suggest  themselves  to  remedy  the  defect  of  a  too  narrow 
entrance:  First,  to  prolong  the  piers  on  divergent  lines  until  the  proper 
width  is  attained ;  and,  secondly,  to  bnild  parallel  piers  the  proper  dis- 
tance apart,  removing  one  of  the  present  piers  for  this  purpose.  The 
first  metho<l  would  give  a  flaring,  funnel-shaped  harbor  entrance,  one 
of  the  worst  possible  forms,  and  entirely  inadmissible ;  the  second  is 
also  inadmissible,  because  the  inclosed  basin  is  too  small  to  sufficiently 
reduce  the  large  waves  that  could  pass  through  a  wide  entrance,  the 
reductive  x)ower  of  the  basin  with  an  entrance  of  500  feet  being  only 
about  four-teutha 

With  reference  to  the  cost  of  dredging  out  the  inner  basin  to  the  same 
depth  as  the  channel  entrance,  15  feet,  it  would  require  the  removal  of 
about  204,000  cubic  yards  of  material,  scow  measurement.  The  con- 
tract price  of  the  present  dredging  now  being  done  at  Kenosha  being 
19  cents,  I  think  15  cents  would  \^  a  fair  figure  for  inside  work,  mak- 
ing a  cost  of  $30,600,  which,  with  the  usual  contingencies,  would  amount 
to  about  $34,000.  This  dredging  would  be  a  great  benefit  to  the 
local  commerce  of  the  place,  although  it  would  not  make  it  a  har- 
bor of  refuge.  It  might  be  a  question  as  to  whether  the  local  authori- 
ties should  dredge  this  interior  basin  or  the  Government,  though  there 
are  precedents  for  such  work  being  done  by  the  Goverumeut  in  this 
district,  notably  at  Port  Washington,  where  two  interior  basins  of  a 
combined  area  of  5|  acres  and  a  depth  of  12  feet  have  been  dredged  out 
ar.  the  mouth  of  the  Sauk  Biver,  though  the  puri)oses  subserved  are 
almost  entirely  local. 

With  regard  to  an  exterior  harbor  of  refuge  at  Kenosha,  the  break- 
water would  have  to  be  located  in  from  5  to  6  fathoms  of  water  to  ob- 
tain sufficient  anchorage  room,  as  shown  by  the  lake  suivey  charts,  so 
that  the  conditions  are  quite  similar  to  those  obtaining  at  Milwaukee. 
The  present  project  at  Milwaukee  is  estimated  at  $800,000,  so  a  rough 
estimate  for  a  somewhat  similar  but  perhaps  smaller  one  at  Kenosha 
would  call  for  at  least  $500,000.  I  do  not  think  the  commercial  interests 
to  be  subserved  would  warrant  the  ezpenditui'e  of  so  large  a  sum. 

With  reference  to  harbors  of  refuge  on  the  lakes,  it  may  be  said  that 
the  general  tendency  is  to  build  larger  vessels,  and  when  the  lighter 
draught  vessels  become  unserviceable  they  are  replaced  by  new  cues 
of  much  greater  capacity,  owing  to  the  increased  depths  in  the  Detroit 
Eiver  and  the  Sault.  These  large  steam-propelled  barge's  can  ride  out 
most  of  the  lake  storms,  and  will  seldom  stop  to  seek  a  refuge,  but  con- 
tinue on  to  their  destination,  leaving  the  harbors  of  refuge  to  be  sought 
by  the  smaller  sailing  craft,  a  yearly  diminishing  portion  of  the  lake 
marine. 

I  therefore  do  not  think  Kenosha  Harbor  is  worthy  of  improvement 
"  for  refuge." 

Very  respectfully,  your  obedient  servant, 

Ohas.  E.  L.  B.  Davis, 

Major  of  Engineers^ 
The  Chief  of  EKaiNSEBS,  U.  S.  A. 
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I  I  23. 

PRELIMINARY  EXAMINATION   OF   OCONTO   HARBOR,  WISCONSIN,  CHAN- 
NEL SIXTEEN  FEP:T  DEEP  AND  SEVENTY-FIVE  FEET  WIDE  FROM  PIERS 

to  first  contour  in  river  at  spies  slough. 

United  States  Engineer  Office, 

Milwaukee.  VTw.,  November  23,  1888. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  a  prelimi- 
nary examination  of  Oconto  Harbor  for  a  channel  16  feet  deep  and  75 
feet  wide  from  piers  to  first  contour  in  river  at  Spie«  Slough,  directed 
by  letter  of  the  Chief  of  Engineers  of  September  29,  1888,  in  accord- 
ance with  section  13  of  the  river  and  harbor  act  of  August  11,  1888. 

1  transmit  herewith  a  map  of  Oconto  Harbor,  showing  the  piers  and 
the  Oconto  River  as  far  as  the  Section  Street  Bridge,  in  the  city  of 
Oconto. 

The  approved  project  for  the  improvement  of  this  harbor  is  for  a 
channel  8  feet  deep  and  100  feet  wide  from  the  Section  Street  Bridge,  in 
Oconto,  to  the  shore  line  in  Green  Bay,  a  distance  of  about  2  miles,  and 
the  extension  of  this  channel  to  the  10-foot  contour  in  Green  Bay  by 
means  of  two  parallel  piers  150  feet  apart,  these  piers  being  built  in 
continuation  of  the  slab-piers  built  by  the  city  of  Oconto. 

A  survey  of  the  mouth  of  Oconto  Kiver  was  made  under  the  direc- 
tion of  Maj.  D.  C.  Houston,  Corps  of  Engineers,  in  1870,  who  re|LK)rted 
that  general  commeice  and  navigation  would  not  be  benefited  by  a 
harbor  at  this  point.  This  seems  to  have  been  the  opinion  of  all  the 
engineer  oflicers  who  have  since  had  charge* of  this  harl)or,  but  the 
people  of  Oconto  have  been  very  persistent,  until  finally  the  present 
project,  just  described,  was  determined  upon  at  an  estimated  cost  of 
$150,00(K 

The  project  now  called  for  in  the  preliminary  examination  is  for  a 
channel  16  feet  deep  and  75  feet  wide  from  the  piers  to  Spies' Mill,  a 
distance  of  6,000  feet.  The  wording  of  the  act  is  "to  the  first  contour 
in  Spies'  Slough,"  but  a  personal  interview  with  those  who  were  instru-  * 
mental  in  getting  the  clause  calling  for  this  examination  inserted  in  the 
river  and  harbor  bill  brought  out  the  fact  that  Spies'  Mill  was  intended 
as  the  limit  of  the  channel. 

For  the  first  1,000  feet  or  more  the  piers  at  the  mouth  of  the  river  are 
constructed  of  two  rows  of  piles  20  feet  apart,  the  piles  in  each  row 
being  driven  5  feet  between  centers,  and  filled  with  slabs  and  edgings 
fastened  down  by  binding-poles  at  right  angles  to  the  axis  of  the  pier. 
As  deeper  water  was  reached  a  stronger  method  of  construction  was 
used,  the  piles  being  driven  4  feet  apart  on  the  channel  side  and  2  feet 
apart  on  the  outside,  with  waling  timbers,  cross-ties,  and  rods,  and  a 
riprap  of  stone  on  the  exposed  side. 

The  piles  were  driven  but  10  feet  into  the  bed  of  Green  Bay,  and  as 
the  depth  of  water  for  a  long  distance  out  was  but  3  feet  the  bottoms 
of  the  piles  are  only  13  feet  below  the  water  surface;  consequently,  if  a 
channel  of  16  feet  is  made  the  bottom  of  the  channel  will  be  3  feet  below 
the  i>oints  of  the  piles.  The  piers  being  but  150  feet  apart  I  do  not 
think  it  would  be  safe  to  attempt  to  make  a  16-foot  channel  t^tween  them, 
and  therefore  I  am  of  the  opinion  that  one  of  the  piers  should  be  re- 
moved and  rebuilt  at  least  250  feet  from  the  remaining  pier.  The  north 
pier,  being  the  shortest,  least  exposed,  and  slightest  in  construction, 
should  be  the  one  selected  for  removal. 

The  Oconto  River,  below  the  city  of  Oconto,  is  at  ordinary  stages  a 
sluggish  stream  flowing  over  a  wide  marsh,  but  during  the  spring 
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freshets  it  poarn  out  a  coDsiderabie  volame  with  a  strong  cnrrent, 
which,  followiug  the  uataral  circuitous  course  of  the  river,  has  a  tend- 
ency to  obliterate  the  shortened  dredged  channel,  shown  on  the  map  in 
red.  At  present  7  feet  can  be  carried  through  witli  the  exception  of  a 
shoal  place  near  the  piers,  where  there  is  bat  G  feet.  The  dredged 
channel  would  have  to  be  revetted  at  the  points  where  it  crosses  Spies' 
Slough,  and  also  at  the  mouth  of  a  slough  farther  downstream,  or  at 
the  points  marked  in  red  ink  "a,"  "b,''  and  "c."  I  do  not  think  75  feef 
is  wide  enough  for  a  channel  of  the  proposed  depth,  16  feet,  for,  being 
on  an  average  some  9  feet  below  the  present  depth  of  the  river,  in  soft 
material,  there  would  be  a  constant  tendency  to  fill  up,  and  it  would  be 
only  a  question  of  time  when  a  widening  would  be  called  for. 

Tlie  Lake  Shore  and  Western  Raiirocul  has  a  terminus  to  the  north- 
ward of  Spies'  Mill,  just  below  the  highway, and  the  parties  interested 
in  this  improvement  propose  this  channel  for  the  purpose  of  connecting 
with  this  road,  intending  to  build  docks  and  wharves  in  the  vicinity; 
but  it  seems  to  me  a  much  cheaper  solution  of  the  problem  would  be  to 
extend  the  railway  down  to  the  mouth  of  the  liver,  building  the  wharves 
and  landing-docks  just  inside  of  the  piers.  The  extension  of  the  rail- 
road over  the  marsh  seems  to  present  no  peculiar  difficulties. 

It  is  claimed  that  this  proposed  improvement  would  be  of  great  ad- 
vantage to  the  back  country  tributary  to  Oconto;  that  by  this  means 
this  portion  of  the  State  could  get  supplies,  particularly  coal,  at  much 
reduced  rates;  but  the  return  freights  would  certainly  be  small,  while 
the  building  of  branch  railroads  from  Green  Bay,  Wis.,  and  Menominee, 
Mich.,  will  open  up  this  country  and  funiish  it  with  harbor  facilities 
much  greater  than  there  can  ever  be  at  Oconto. 

To  provide  for  a  10-toot  channel  will  require  an  extension  of  the  south 
pier  of  1,100  feet,  the  rebuilding  of  the  inshore  end  of  this  pier,  and  the 
removal  and  rebuilding  of  the  north  pier,  all  as  shown  in  red  on  tbe  map. 

The  following  is  the  approximate  of  the  cost  of  a  channel  75  feet  wide 
at  the  bottom  and  16  feet  deep,  extending  from  the  16-foot  contour  in 
Green  Bay  to  Spies'  Mill. 

Extensionofthesouthpier  1,100  feet,  at  830 |2*2,000 

Repairiog  and  re-enforcing  500  feet  of  the  Bboro  end  of  the  south  pier,  at 

|8 4,000 

Removing  and  rebuilding  tbo  present  north  pier  1,600  feet,  at  $10 16,000 

Extending  the  north  pier  1,900  feet,  at  $20 38,000 

Dredging 500,000  cubic  yards,  at  15  cents 75,000 

Bevotting  1,200  linear  feet  of  the  channel  in  the  river,  at  |4 9, 600 

KM,  600 
Add  10  per  cent,  for  superintendence  and  contingencies 16, 400 

Total 181,000 

To  this  should  be  added  the  amount  expended  up  to  date,  approxi- 
mately $50,000,  making  a  total  expenditure  on  this  harbor  of  $231,000. 
This  is  a  small  estimate,  and  the  cost  of  maintenance  would  be  heavy. 

Considering  the  present  and  prospective  commerce  that  might  arise 
in  consequence  of  this  improvement,  I  do  not  think  the  Government 
would  be  warranted  in  expending  such  a  large  sum  for  the  improve- 
ment of  this  harbor,  and  I  therefore  do  not  consider  the  harbor  worthy 
of  improvement  in  accordance  with  this  enlarged  plan,  and  I  recommend 
that  no  change  be  made  in  the  present  plan  of  improvement. 
Very  respectfully,  your  obedient  servant, 

Ghas.  B.  L.  B.  Davis, 

Major  of  Engineers. 
The  Ghiep  op  Bnginbebs,  U.  S.  A. 
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preliminart  examination  of  racine  harbor,  wisconsin,  with  a 
view  to  enlarging  and  deepening  channel. 

United  States  Engineer  Office, 

MilirauJceey  TTit.,  October  20, 1888. 

Sir:  In  accordance  with  instmctioos  contaioed  in  letter  from  the 
office  of  Chief  of  Engineers,  dated  Washington,  D.  C,  September  29, 
1888, 1  have  the  honor  to  submit  the  foUowiug  report  of  a  prelimiDary 
examination  of  Racine  Harbor,  Wisconsin,  called  for  by  section  13  o€ 
the  river  and  harbor  act  of  Angnst  11,  1888. 

Thia  section  called  for  an  examination  with  a  view  to  ^'  enlarging  and 
deepening  the  channel." 

The  appropriation  passed  by  the  act  of  Angust  5,  188d,  for  this  har- 
bor was  expended  in  rebuilding  the  badly  decayed  saperstmctnre  over 
the  oater  section  of  the  south  pier;  the  channel  had  then  been  dredged 
to  16  feet,  but  was  onlj  75  feet  in  width.  The  following  year,  there 
being  no  appropriation  of  funds  for  maintaining  this  channel,  it  rapidly 
deteriorated,  owing  to  its  slight  width,  nntil  the  available  depth  for 
navigation  was  only  about  12  feet,  vessels  drawing  13  feet  striking  on 
the  bottom. 

This  shoaling  was  made  the  subject  of  a  communication  of  Mr.  Simeon 
Whiteley,  secretary  of  the  Kacine  Business  Men's  Association,  to  the 
Hon.  Philetus  Sawyer,  United  States  Senate,  dated  May  20, 1888,  which 
was  referred,  through  the  Chief  of  Engineers,  to  Oapt.  W.  L.  Marshall, 
then  in  charge  of  the  harbor.  The  Chief  of  Engineers  also,  in  a  letter 
dated  August  22, 1888,  ^'  in  view  of  the  immediate  and  pressing  demands 
for  a  deeper  channel,"  called  upon  me  for  a  separate  communication, 
which  was  sent  under  date  of  August  28, 1888. 

The  present  project  for  the  improvement  of  this  harbor,  under  the 
river  and  harbor  act  of  August  11, 1888,  approved  by  indorsement  of  the 
Chief  of  Engineers  dated  August  31, 1888,  calls  for  a  channel  16  feet  in 
depth  a.nd  150  feet  in  width,  to  be  dredged  the  whole  length  of  the  piers 
forming  the  harbor  entrance.  This  dredging  is  now  being  done  under  a 
contract  entered  into  October  9,  1888,  with  Christopher  H.  Starke,  of 
Milwaukee,  Wis.,  and  it  is  thought  that  the  entire  38,000  cubic  ywls 
will  be  removed  before  the  close  of  navigation. 

In  my  opinion,  the  completion  of  this  contract  will  give  the  needed 
relief  by  '^  enlarging  and  deepening  the  channel,"  as  called  for  by  the 
aforesaid  section  of  the  river  and  harbor  bill. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  B.  Dayis, 
Major  of 

The  Chief  of  Engineers,  TJ.  S.  A. 
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IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS,  ILLINOIS,  AND  OP 
ILLINOIS  AND  CALUMET  RIVERS;  LOCATION  OF  ILLINOIS  AND  MISSIS- 
SIPPI CANAL. 


BBPORTOF  CAPTAIN  W,  L.  MARSHALL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


1.  Chicago  Harbor,  IHinois. 

2.  Calamet  Harbor,  lUinoia. 

3.  IllinoiB  River,  HUnoiB. 


IMPROVEMENTS. 


4.  Calamot  River,  Illinois  and  Indiana. 

5.  Location  o<  IllinoiB  and  MiBBiseippl 

CanaL 


EXAMINATIONS. 


6.  Grand  Calnmet  River,  Indiana,  begin- 

ning one-half  mile  east  of  Hammond, 
and  thence  eastward  to  Lake  Michi- 
gan. 

7.  Canal-way  connecting  the  winters  of 

Lake  Michigaa  with  the  Calamet 
River,  beginning  at  a  point  on  the 
Calamet  River  I  mile  cast  of  Ham- 
mond, Indiana,  and  ranniug  due 
north  to  Berry  Lake,  and  thence 
along  the  eastern  waters  of  said 
Berry  Lake;  thence  northeast  to 
Lake  Michigan. 


8.  Berry  Lake,  Indiana,  forming  a  natural 

harbor  of  refage. 

9.  Grand  Calamet  Uiver,  Illinois. 


United  States  Engineer  Office, 

Chicago^  III.,  July  10, 1889. 

Sir  :  I*  have  the  honor  to  transmit  herewith  annual  reports  upon  the 
works  in  my  charge  daring  the  fiscal  year  ending  Jane  30,  1889. 

•  •••••• 

Very  respectfally,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers. 
The  Chief  op.  Engineers,  U.  S.  A. 
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JJi- 
IMPROVEMENT  OF  CHICAGO  HARBOR,  ILLINOIS. 

The  present  project  was  adopted  in  1S70  and  modified  in  lS7Sy  and 
contemplates — 

(a)  The  formation  of  an  outer  harbor  or  basin  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  the  river 
for  the  purpose  of  increasing  the  .harbor  facilities  of  Chicago,  and  to 
give  relief  to  the  over-crowded  river. 

{b)  The  construction  of  an  exterior  breakwater  of  crib- work  filled 
with  stone  outside  of  the  outer  harbor  in  deep  water  to  shelter  the 
entrance  to  Chicago  liiver  and  outer  harbor  from  northerly  stonns,  and 
to  form  a  sheltered  area  or  harbor  of  refuge  at  the  southern  end  of 
Lake  Michigan. 

In  addition  to  this  incomplete  project,  the  entrance  to  Chicago  Biver, 
which  is  protected  by  piers  built  by  the  United  States,  is  to  be  main> 
tained,  both  piers  and  channeL 

CONDITION  OF  THE  WORK  JUNE  30,  1889. 

Outer  harbor. — This  basin,  south  and  east  of  the  present  mouth  of 
Chicago  liiver,  covers  about  455  acres  in  area.  A  dock  and  wharf-line 
was  established  by  special  order,  Corps  of  Engineers,  No.  108,  August 
3, 1871,  at  about  1,300  feet  east  of  the  shore-line,  and  parallel  to  and 
about  2,000  feet  west  of  the  breakwater  that  limits  the  basin  to  the 
eastward.  Between  the  dock-line  and  breakwater  an  area  of  270  acres 
is  included,  which  the  original  project  contemplated  dredging  to  16  feet 
in  depth,  where  deficient  in  depth.  The  area  between  dock-line  and 
shore  is  reserved  for  docks  and  slips.  Two  hundred  and  sixty-seven 
thousand  cubic  yards  of  material  is  yet  to  be  dredged  from  the  outer 
basin  beyond  the  dock-line,  but  as  this  material  will  be  valuable  for 
filling  should  the  outer  basin  be  used  for  wharves  and  docks,  and  inas- 
much as  the  area  already  dredged  is  adequate  for  present  needs,  a  com- 
pletion of  the  work  of  dredgiug  at  this  time  is  not  advisable  or  neces- 
sary. 

The  piers  inclosing  this  harbor  have  been  completed  for  years ;  but  a 
portion  of  the  southerly  breakwater  was  damaged  by  storm  December 
4, 1885,  and  requires  reconstruction.  Tiiis  gap  has  not  enlarged  since 
the  damage  was  done^  and  is  practically  of  little  imiK)rtauce,  bat  is  un- 
sightly. 

The  superstructures  of  the  north  pier  and  easterly  breakwsiter  of  the 
outer  basin  are  rotten,  and  now  urgently  require  rebuilding  over  an  ex 
tent  of  4,738  linear  feet.    They  should  be  rebuilt  in  a  permanent  manner 
at  the  earliest  practicable  moment. 

During  the  fiscal  year  ending  June  30,  1889,  the  crib-work  in  the 
vicinity  of  the  da:uaged  portion  of  the  southerly  breakwater,  as  far  as 
it  would  hinder  repairs  at  that  point,  was  blasted  to  pieces  with  forcite 
powder,  and  the  debris  removed  by  dredging. 

Four  cribs,  each  100  feet  in  length  and  16  feet  iii  width,  were  con- 
structed by  hired  labor,  to  be  sunk  in  this  gap,  but  had  not  been  placed 
at  the  close  of  the  fiscal  year.  The  work  of  repairing  the  damage  by 
storms  will  be  completed  the  present  summer. 

The  estimate  herewith -submitted  for  superstructure  over  the  easterly 
breakwater  of  this  outer  basin  is  based  upon  the  probable  cost  of  per- 
manent work  of  artificial  stone  of  Portland  cement  facing,  backed  with 
a  concrete  of  domestic  cement. 
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Exierwr  breakwater. — The  work  is  ditnated  1  mile  northeast  of  the 
moath  of  Chicago  Eiver,  the  entrance  to  which  it  covers  from  northerly 
storms.    It  is  to  be  5,430  feet  in  length. 

Daring  the  past  fiscal  year,  in  accordance  with  the  approved  project 
for  the  expeuditare  of  the  appropriation  made  for  improving  Chicago 
Harbor,  contained  in  the  river  and  harbor  bill  of  August  11, 1888,  pro- 
posals were  solicited  for  completing  1,200  linear  feet,  more  or  less,  of 
substructure,  and  for  raising  to  a  greater  height  400  linear  feet  of  super- 
structure over  cribs  that  had  settled.  The  proposals  were  received  and  ' 
opened  October  10, 1888. 

With  the  approval  of  the  Chief  of  Engineers,  contract  for  this  work 
was  entered  into  October  31, 1888,  with  the  Fitz  Simons  and  Council 
Company,  the  lowest  responsible  bidders,  who  have  prosecuted  the 
work  satisfactorily  and  vigorously.  Up  to  the  close  of  the  fiscal  year 
ending  June  30, 1889,  the  contractors  have  completed  the  superstruc- 
ture work  required  by  their  contract,  viz,  400  linear  feet  over  old  work, 
and  have  sunk  in  place  upon  a  stone  foundation  six  cribs,  extending 
the  substructure  of  the  piers  408  linear  feet.  There  remains  to  be  con- 
structed, to  complete  the  breakwater,  748  linear  feet  of  substructure 
(now  under  contract)  and  1,156  linear  feet  of  superstructure  (yet  to  be 
contracted  for),  the  necessary  funds  for  which  latter  work  are  now 
available. 

This  breakwater  answers  the  purpose  for  which  it  was  constructed, 
and  its  value  as  a  harbor  of  refuge  and  as  an  aid  to  navigation,  is  con- 
ceded by  all  persons  interested  in  lake  commerce. 

Entrance  to  Chicago  River. — At  the  beginning  of  the  fiscal  year  the 
entrance  to  the  Chicago  Biver  (Chicago  Harbor  proper)  had  deterio- 
rated until  there  was  an  available  channel  less  than  15  feet  deep  at 
mean  lake  level.  In  places  there  was  a  depth  of  less  than  12  feet  in 
the  channel. 

Sealed  proposals  were  solicited  and  opened  September  25,  1888,  for 
restoring  this  channel  to  its  proper  depth  of  1(>  feet  at  low  water. 
M'ith  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered 
into  with  Frank  R.  Crane,  September  29,  1888,  the  lowest  responsible 
bidder.  The  work  wa8l3egua  October  1  and  completed  November  6, 
1888,  during  which  time  25,282.4  cubic  yards  of  sand  were  removed 
from  the  channel.  No  further  difticulty  has  been  experienced  by  ves- 
sels entering  the  harbor  of  Chicago  at  this  point  since  the  dredging 
was  done. 

In  addition  to  the  work  of  construction  above  described,  the  boats 
and  plant  belonging  to  the  United  States  were  repaired  and  kept  in 
serviceable  condition,  and  lights  were  maintained  upon  the  exterior 
breakwater  during  the  season  of  navigation,  1888. 

For  the  season  of  navigation,  1889,  a  light-ship  has  been  substituted 
for  the  lights  heretofore  maintained  directly  upon  the  breakwater.  It 
is  moored  near  the  southeastern  end  of  the  structure,  and  gives  satis- 
faction to  mariners. 

For  details  of  this  work  see  the  accompanying  report  of  Mr.  G*  0. 
Almy,  overseer. 

PROPOSED  APPLICATION  OP  FUNDS  NOW  AYAILABLB. 

The  funds  now  available  are  to  be  applied  to  the  completion  of  the 
exterior  breakwater  and  to  repairing  the  break  in  the  southerly  break- 
water of  the  outer  basin,  and  for  lighting  the  exterior  breakwater, 
yhey  will  be  sufflcieftt  for  these  purposes. 
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PROPOSBI)    APPLICATION    OF    FUKBS    AfiODSB    FOR    FOR    THB    FISOAI. 

TEAR  £ia>INa  JUNE  30,  1891. 

The  ftinds  asked  for  for  the  fiscal  year  ending  Jane  30, 1891,  are  to 
be  used  in  completing  the  cater  basin  and  in  replacing  with  permanent 
work  the  rotten  saperstractare  over  the  north  pier  at  the  entrance  to 
Chicago  Biver  and  over  the  easterly  breakwater  of  the  enter  basin 
throaghoat  its  entire  extent. 

Money  statement, 

Jalyl,  1888,  amonnt  arailftble $2,933.90 

Received  from  sale  of  fael  to  officer 34. 7S 

Amoantappropriatedbyaotof  August  11,  1888 200,000.00 

202,968,06 
July  1, 1889,  A>moaiit  expended  daring  fiscal  year,  exclusive  of 

liabUities  outstanding  Julv  1,  1888 |S5,56a41 

July  1,  1889,  amount  covered  by  existing  contracts 82, 197. 52 

137,765.93 

July  1,  1889,  balance  available -^65, 192. 12 

(Amount  (estimated)  required  for  completion  of  existing  project 172, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891  172, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.      . 

The  amount  reported  as  available  July  1, 1868  ($2,761.30)  is  found  to  have  been  in 
error,  being  $172  too  small. 

Ahttract  ofproposaU  for  dretfging  at  Ckieago  Harbor,  received  and  opened  at  Ckieago,  lU^ 
September  25,  1888,  by  CapU  W,  X.  MarehM,  Corpe  of  Mngineere. 


Ko. 


1 
2 
8 


Kame  and  address  of  bidder. 


The  Fiti  Simona  and  Goanell  Company,  Chicago,  in. 

Greea^a  Dradf^ing  Company,  Chioai^,  111 

Fnuik  K.  Crane.*  Chioago,  111 


Dredging 
20,000  onbic 
yarda  (esti- 
mated), per 
cubic  yurd. 


Omtff. 


19 

m 

13* 


TotaL 


$8,800 
8,000 
2,700 


*  Accepted  and  contract  made,  dated  September  29, 1888. 

Abetraot  of  proposals  for  extending  the  exterior  breakwater  at  Chicago  Harbor,  III, 
[Beoeived  and  opened  October  10,  1888,  by  Capt.  W.  L.  Marsliall,  Cprpa  of  Bngineera.] 


Hemlock  timber,  102,312  feet,  B.  M.,  per  H  feet 

Pine  tlmber,17,391  feet,  B.  K.,per  M  feet 

Pine  plank,  4,900  feet,  B.  M.,  per  M  feet 

Iron  arlft*bolt«,  10, 113  ponnds,  per  pound 

Iron  acrew-bolte,  N.  andW.,  228.47  poanda,  per  pound. 

Spikea,  841.18  poanda,  per  pound 

Stone.  676,647  corda,  per  cord 

Framing,  110,703  feet,  B.  M.,  per  M  feet 


Laying  plank,  4.000  feet,  B.  M.,  per  M  feet .. 

Talking  up  plank,  B.  M.,  per  H  feet 

Total  amount  for  68  feet  (1  crib) 

Total  amount  for  1,156  feet  (equal  17  criba). 


Ucl. 

The  Fitx  Simona 

Sc  ConnoU  Co., 

Chicago,  Ill.« 


$18.00 

17.50 

15.00 

.05 

.07 

.05 

6.00 

10.00 

4.00 

4.00 

6,048.11 

U8, 117.87 


Ko.2. 
Hiero  B.  Herr 
Sl  Co.,  Chi- 
cago, lU. 


$13.00 

lOwOO 

14.00 

.04 

.04 

.04 

6.80 

8.75 

&00 


7,122.23 
121,077.91 


NaS. 
Chicago  Dredg- 
ing and  Dock 
Co.,  Chicago, 
BL 


$15.00 

2L00 

18.00 

.06 

.07 

.06 

7.00 

16.00 

6.00 

6.00 

81,642.51 

14(^922.61 


^Accepted,  and  contract  n<ade,  dated  October  81, 1888. 
KOTB.— There  la  no  plank  to  be  taken  up,  and  tbla  itam  is  omitted  ttom  the  total  eatiiiiated  ooali 
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Absira4ii  of  oontraets  far  improving  harbor  at  Chicago,  III.,  in  force  during  the  fiacal  gear 

ending  June  :)0,  18b9. 


Goiitnustor. 

Nature  of  contraot 

Date. 

To  expire— 

Frank  R.  Crane,  Chioaieo,  lU 

Dredging  between  harbor 
plen. 

Bzteoding  exterior  break- 
water and  bailding  su- 
pers tnictoro. 

Sept.  20, 1888 
Oct.    31,1888 

*Nov.  80,1888 
Oct.    31,18r9 

The  Fits  Simons  and  ConneU  Company, 
Chicago,  111.                                  '^ 

*  Completed  NoTemlier  6. 1888. 


KXPOET  OF  MR.  O.  C.  iXMT,  OVBRSBER. 

East  Bbbakwatrb,  Chicago  Harbor,  Julg  1,  1889. 

Sir:  I  have  the  honor  to  SDbmitthe  following  report  of  operaticne  for  the  improTO- 
ment  of  this  harbor  daring  the  fiscal  year  of  1888  and  1889,  in  accordance  with  yoiir 
instrnctions  of  Jnne  6,  18^. 

Orders  for  the  preliminary  work  of  repairing  tug  and  stone  scows^  to  fit  them  for 
service,  were  received  September  4,  and  a  suitable  force  was  immediately  employed 
for  the  performing  of  snco  part  of  the  work  as  was  possible  without  docking.  Sep- 
tember 14,  an  agreement  was  entered  into  with  the  Chicago  Dry  Dock  Company  for 
certain  work  of  calkinc^,  et^.,  of  the  bottoms  of  the  tug  and  three  of  the  scows,  which 
could  only  be  done  in  dock.  The  dock  work  was  satisfactorily  completed,  and  the 
craft  returned  to  the  breakwater  September  20.  The  remaining  work  on  the  tng,  in- 
cluding slight  repairs  to  the  boiler,  executed  under  an  agreement  with  John  Mour  &, 
Son,  at  a  cost  of  |1*^,  was  finished  September  34. 

The  scows  under  repair  at  this  time  by  the  hired  force  were  Nos.  1,  2,  3,  5,  and  6. 
Nothing  was  done  on  No.  4,  notwithstanding  the  deck  was  in  need  of  renewal;  but 
being  otherwise  serviceable,  it  was  believed  that  by  careful  management  and  moder- 
ate loading  the  boat  mij^ht  be  used  during  the  short  time  remaining  of  the  working 
season  without  serious  risk. 

The  work  performed  by  the  hired  force  on  the  above-named  craft  consisted  of  re* 
pairs  to  the  juankiug  of  the  sides,  ends,  and  decks ;  partial  renewal  of  the  upper  chime 
pieces,  bucking  beams,  hatch  coamings,  and  timber-heads^  together  with  the  neces- 
sary calking.  The  first  scow  was  r^idy  for  service  Septeml^r  26  and  the  last  on 
October  6.  As  fast  as  completed  they  were  pot  to  use  for  transporting  stone  to  Sonth 
Chicago. 

Through  the  months  of  September,  October,  and  November  considerable  incidental 
work  was  performed  for  vanous  purposes,  inolnding  sounding,  and  the  making  of 
buoys  and  sounding  poles  for  the  dredging,  making  camp  furniture  for  the  canal 
survey  party,  repair  of  yawl-boat,  ete. 

As  tne  repairs  to  scows  approached  completion  the  force  was  transferred  to  the 
work  of  crib  construction.  Framing,  by  a  party  of  ship-carpenters  under  Master- 
Carpenter  John  Bloom,  began  October  :{,  and  crib  bailding,  by  a  properly  organized 
gang  under  Foreman  £dward  Healy,  October  8.    The  working  lorceat  thiB  time  com- 

griaed  the  two  foremen  above  mentioned,  12  carpenters,  7  bolters,  9  laborers,  and  1 
laeksmith.    Six  men  left  or  were  discharged  before  the  close  of  the  month.    There 
were  also  on  duty  the  crew  of  the  tug  and  the  usual  watchmen. 

Four  criba  for  cIo8in|[  the  gap  in  the  sonth  breakwater,  each  100  feet  long,  16  feet 
wide,  and  10  courses  high,  were  built,  and  the  force  discharged  Nove  iiber  3.  except 
six  men  retained  for  the  work  of  breaking  up  the  wrecked  cribs  by  blasting  and 
miscellaneous  duty  attendant  upon  the  close  of  operations  for  the  season. 

The  material  expended  for  the  construction  of  the  above  cribs  comprised  206,888 
feet,  B.  M.,  hemlock  timber,  and  20,^8-^.05  ponnds  drift-bolts. 

As  the  season  advanced  the  weather  became  rough  aud  unfavorable  for  the  work 
remaining  to  be  done  at  the  south  breakwater.  An  examination  of  the  overturned 
criba,  commencing  November  5  and  concluded  the  following  day,  by  the  diver  and 
assistants,  was  made,  to  ascertain  their  exact  position  and  condition,  and  the  best 
method  of  placing  cartridges  foe  the  removal  of  the  wreck  and  clearing  the  line  for 
tiie  new  cribs.  Several  days  ensoed  during  which  the  state  of  the  sea  prevented  tho 
commencing  of  the  blasting ;  bat  on  the  12th  of  November  it  was  begun,  and  con- 
tinued UDtii  the  four  boxes  of  l|-inch  cartriflges  ^forcite)  were  expended,  when  the 
work  cea&ed  until  a  further  supply  of  forcite,  whica  was  immediatelv  ordered,  conld 
ba  delivered.    Daring  the  day  foarteen  blasts  were  made,  about  a  dozen  cartridges 
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beine  fired  each  time,  after  being  placed  olotely  in  contaet  with  the  eribe.  Am  fax  as 
ooold  be  seen  the  cribe  were  badiy  abatteied,  but  bek>w  the  sorface  of  the  water 
the  actual  effect  could  not  be  lully  determined.  On  the  14th  the  blasting  was  re- 
anmedy  and  finished  the  following  day. 

Upon  the  last  day  two  charges  of  aboot  60  pounds  each  were  exploded  ander  the 
opposite  ends  of  a  crib,  where  they  were  placed  by  the  diver.  These  heav^  ehaiges 
were  fired  separately,  and  with  each  explosioB  the  whole  orib  appeared  to  nseseYeral 
feet,  bein^  ooyered  with  a  great  volume  of  water  resembling  a  hill  at  least  9^ 
feet  in  height.  In  all,  600  pounds  of  foreite  were  expended,  in  charges  varying 
from  6  pounds  to  about  60  pounds,  proportioned  to  the  apparent  mass  and  strength 
of  the  wreck  at  the  points  where  applied.  All  that  portion  of  the  old  orib- work  that 
seemed  likely  to  obstruct  the  placing  of  new  cribs  was  in  this  manner  thoronghly 
broken  up,  and  though  some  of  the  timber  is  yet  held  in  place  by  the  weight  of  stone 
surrounding  or  covennjg  it,  it  is  believed  that  the  operations  of  the  dredge  in  level- 
ing the  stone  to  form  the  new  foundation,  aided  by  the  action  of  the  sea,  will  release 
and  accomplish  its  complete  removal. 

With  the  conclusion  of  this  work  (November  15)  the  six  workmen  who  had  been 
retained  for  the  purpose  were  discharged,  leaving  on  duty  only  the  crew  of  tog  and 
necessary  watchmen.  The  tug  was  employed  until  December  20  for  the  care  of  sig- 
nal lights  at  exterior  breakwater  and  other  service,  when  orders  to  cease  work  ami 
lay  up  for  the  wintw  were  received.    The  crew  was  paid  off  December  31. 

DHBDGDCO. 

Extending  eastwardly  from  a  point  a  short  distance  below  Central  Slip,  towards 
the  mouth  of  the  river,  nearly  to  the  entrance  of  Light-house  Slip,  there  had  been 
through  a  long  term  of  years  a  gradual  accumulation  of  muddy  deposit,  forming  a 
group  of  banks,  between  which  the  channel  was  narrow  and  tortuous,  and  consti- 
tuting a  serious  obstruction  to  the  free  navigation  of  the  river  by  the  larger  vessels, 
which  were  constantly  grounding  and  subjected  to  expensive  and  annoying  deten- 
tion. 

For  the  removal  of  this  impediment  to  commerce  a  contract,  dated  September  29, 

1886,  was  entered  into  with  Mr.  Frank  R.  Crane,  of  Chicago,  by  the  terms  of  which 
the  necessary  dredging  was  to  be  performed  at  the  rate  ot  IS^cents  per  yard.  The 
work  was  begnu  October  1  and  finished  November  6,  during  which  time  there  was 
removed  25^282.4  cubic  yards  of  material.  This  work  for  the  widening  and  deepening 
of  the  channel  proves  every  day  its  practical  value,  admitting,  as  it  does,  of  the  five 
passage  of  all  vessels  having  business  at  this  port,  and  effecting  an  important  f  avtng 
of  time  and  tu^  bills.  No  vessel  has  been  detained  by  grounding  in  this  vicinityi  so 
far  as  known,  since  the  dredging  was  completed. 

BZTSRIOR  BRKAKWATKR. 

Operations  for  extending  this  work  to  its  eastern  limit,  as  provided  for  by  the  plan 
(a  distanoe  of  about  1,200  feet)  and  in  accordance  with  the  project  last  approved  by 
the  Chief  of  Engineers,  were  commenced  under  the  contract  with  The  Fits  Simons 
and  Connell  Company,  of  Chicago,  March  11, 1889. 

On  the  date  mentioned  a  quantity  of  stone  was  deposited  at  the  east  end,  on  the 
line  of  the  bre^ water,  at  the  beginning  of  the  foundation  for  the  new  cribs.  Fram- 
ing began  March  18.  Work  for  the  rebuilding  of  the  superstructure  over  the  four 
oriDs  placed  on  the  east  end  of  the  breakwater  during  the  months  of  May  and  Jnne^ 

1887,  which  was  required  by  reason  of  the  excessive  settling  of  this  portion  of  the 
structure,  commenced  March  22,  and  was  completed  Hay  4,  except  the  stone  filling, 
which  was  not  finished  until  May  21.  The  following  statement  shows  the  expendi- 
tore  of  material  and  cost  on  account  of 

REBUILDING  SUPBRSTRUOTURB. 

Pine  timber,  102, 716  feet,  B.M.  at|17.50 $1,797.53 

Drift-bolts,  11, 801. 09 pounds,  at5oents 690.06 

Stone,  576. 67  cords,  at  $6 3.459.48 

Spikes,  300  pounds,  at  6  cents 15.00 

Total ; 6,862.00 

The  building  of  the  first  new  crib  (No.  44)  began  March  25, 1889.  Up  to  the  end 
of  the  fiscal  year  six  cribs  have  been  completed  and  sunk  in  position,  five  of  which 
are  accepted  and  paid  for.    One  other  cnb  (No.  50}  is  ready  to  sink  and  three  more 
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well  adycnced  in  their  oonstraction.    The  atone  filling  of  the  orib  lost  sank  (No.  49) 
is  not  yet  finished. 
The  new  cribs  are  each  68  feet  long,  30  feet  wide,  and  27  coorsea  hieb.    They  are 

§  laced  upon  a  foundation  of  rnbble  stone  40  feet  wide  on  top,  and  aboat  7  feet  in 
epth.  The  depth  of  water  on  the  line  of  the  extension  is  now  32  feet,  and  no  deeper 
sonndiatgs  between  the  present  end  of  the  work  and  the  point  where  it  will  terminate 
are  foond. 

The  cribs  Just  snnk  have  added  408  feet  to  the  previons  length  of  4,296  feet,  making 
the  total  length  of  the  breakwater  at  the  close  of  the  fiscal  year  4,644  feet. 

The  placing  of  eleven  other  cribs  is  required  to  carry  the  work  to  its  eastern  ter- 
minns.  From  the  snccessful  progress  alreal^ made,  there  is  ample  reason  for  the 
expectation  that  this  will  be  accomplished  within  the  time  named  in  the  contnuit, 
and  there  is  the  farther  ^ratifying  assurance  that,  under  the  new  project  upon  which 
this  part  of  the  work  is  oeing  performed,  it  will,  when  fini^ed;  constitute  decidedly 
the  most  substantial  and  sightly  portion  of  the  breakwater.  It  is,  perhaps,  to  be 
regretted  that  the  entire  structure  could  not  have  been  built  upon  the  plan  now  in 
force.  In  cost,  reliability,  and  appearance,  the  results  would  certainly  have  been 
much  more  satisfactory. 

The  new  method,  adopted  at  the  beginning  of  the  present  season  of  navigation,  of 
locating  the  east  end  of  the  breakwater  at  night  by  means  of  a  light-ship,  has  met, 
as  far  as  can  be  learned,  with  the  approval  of  all  concerned.  No  complaints  from  any 
source  have  been  heard  as  to  the  sufficiency  and  value  of  the  light  as  now  maintained. 

REPAIRS  TO  SUFBR8TRUCTUBE. 

Under  date  of  April  26, 1889,  a  **  special  agreement''  with  the  Fitz  Simons  and  Con* 
nell  Company,  of  Chicago,  was  entered  into  for  certain  repairs  to  the  superstructure 
at  the  Junction  of  Cribs  3U  and  40,  made  necessary  by  the  continued  settling  of  the 
superstructure  of  the  latter  crib,  whereby  a  considerable  oj^ning  was  caused  between 
it  and  the  superstructure,  making  a  weak  place  at  that  point,  which  required  proper 
attention  before  the  aperture  should  be  enlarged  by  the  sea  and  a  long  stretch  of 
superstructure  endangered. 

This  work  was  begun  May  6  and  finished  May  20,  with  the  expenditure  of  labor  and 
material  for  its  completion  as  follows : 

Old  timber  removed,  18,912  feet,  B.  M.,  at  |10 $189. 12 

Stone  removed.  26  cords,  at|3 : 78.00 

New  timber  (pme)  framed  and  secured,  30,996  feet,  B.  M.,  at  $30 929. 88 

Drift-bolts,  3,825.02  pounds,  at  5  cents 191.25 

Total 1,388.25 

DREDQINO  AT  SOUTH  BRBAKWATER. 

During  a  severe  storm  on  the  night  of  December  4, 1885,  several  cribs  forming  a 
part  of  the  south  breakwater  were  overthrown  and  destroyed,  leaving  a  gap  in  the 
work  about  400  feet  in  length. 

By  the  wrecking  of  these  cribs  the  line  throughout  the  length  of  the  break  was 
left  obstructed  by  a  mass  of  stone  and  timber,  over  which  the  water  varied  in  depth 
from  3i  to  8  feet.    The  natural  depth  in  this  locality  is  17^  feet. 

Preparatory  to  the  closing  of  the  gap  with  new  cribs,  as  it  is  designed  to  do  this 
summer,  an  arrangement  was  concluded  with  the  Fitz  Simons  and  Connell  Company^ 
of  Chlcajg^,  for  the  services  of  a  dredge  to  be  employed  in  the  leveling  or  removal  of 
the  ddbris. 

This  work  was  commenced  June  20,  and  finished  June  29,  1889.  The  area  cleared 
includes  the  whole  length  of  the  break,  with  ample  width  for  the  new  cribs,  which 
are  16  tee<,  and  a  depth  not  less  than  13  feet.  There  is  nothing  to  prevent  the  ooih 
struction  of  the  new  work  at  once. 

Bespectfully  submitted. 

G.  C.  Almy, 

Ovarisar. 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  S,  A. 


2116  BBPOBT  OF  THE  CHIEF  OF  EHGINEEBSy  U.  8.  ABMY. 


OOMMSACIAL  ffTAltSnCB. 


The  BeaTeot  collection  diatriot  is  Chicago,  111.  The  nesreot  port  of  eirtCT  b  Chicago, 
Ill«  Amoant  of  revenoe  collected  at  the  nearest  port  of  enfiy  dnrins  uw  last  fiocal 
year,  |4,966, 196.72. 


Port  of  Chicaco. 


TetMlflUTiTed, 
YMMtoeleand. 


Seoeipts  aad  a^ipmeiito  hff  Mo  dmiimf  tke  oaltiidar  jftar  1888. 


Artides. 

Quantity. 

( 

Aitlelea. 

Qnantlty. 

BBCaiPn. 

Goal..* tons.. 

Lnmber feet.. 

Iron tons.. 

Merohandiae  packages.. 

Posts,  railroad  ties,  and  telegraph 
poSss number.. 

1,883.421 

1,620^406,000 

167, 360 

6,277,463 

6,60,712 
141,100 

Floor barrels. . 

Grain .'. bashels.. 

Lard pounds.. 

Lead P^K*-- 

Iron,niisoe]laneoiis tons.. 

paolragin 

• 

I,7n,370 

68^804,067 

45^004,670 

117,37a 

a;  316 
i,«ni,ai7 

1,621^600 

Wool..r pounds.. 

JJ2- 
IMPROVEMENT  OF  CALUMET  HARBOR,  ILLINOIS. 

The  object  of  the  work  is  to  provide  a  deep  entrance  to  Oalnroet 
Biver  and  the  port  of  South  Chicago. 

This  is  effected  in  the  usual  manner  by  dredging  a  channel  and  pro- 
tecting the  dredged  area  by  parallel  piers  300  feet  apart,  projecting 
into  the  lake  from  the  river's  mouth. 

CONDITION  OF  THB  WORK  JUNB  30,  1888. 

Work  was  begun  on  this  harbor  in  1870.  and  at  the  beginning  of  the 
fiscal  year  1889  there  had  been  completea  1,870  feet  of  the  south  pier 
and  3,640  linear  feet  of  the  north  pier,  making  a  total  length  of  pier- 
work  of  5,510  linear  feet. 

As  soon  as  the  appropriation  for  this  harbor  was  made  available, 
under  the  project  approved  by  the  Chief  of  Bngineers,  sealed  proposals 
were  solicited  by  advertisement  for  constructing  150  linear  feet  of  the 
south  pier  to  complete  the  existing  project,  whioh  proposals  were  re- 
ceived and  opened  October  10, 1888. 

With  the  approval  of  tbe  Chief  of  Engineers  a  contract  was  entered 
into  October  30, 1888,  with  Hiero  B.  Herr  &  Co.  for  this  work.  Under 
this  contract  work  was  begun  May  1, 1889,  and  completed  before  the 
close  of  the  fiscal  year. 

Owing  to  the  lateness  of  the  season  when  the  appropriation  of  August 
11,  1888^  became  available,  and  the  unsafe  condition  of  portions  of  the 
north  pier  and  of  the  beacon-light  tower  thereon,  due  to  insufficient 
stone  filling,  authority  was  sought  and  obtained  from  the  Chief  of  En- 
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CXnfMBBCUL  BTAltSnOB. 


The  neaTett  coUeotion  district  Is  Cbicago,  111.  The  nearest  pari  of  entrr  is  Chicago, 
111.  Amoant  of  zevenne  collected  at  the  nearest  port  of  enter  dnrins  the  last  fiscal 
year,  |4«966, 196.72. 


Port  of  Chicaco. 


VetMlflUTiTed. 
YMMtoeloand. 


Reoeipit  aad  9k^pmmiia  5y  Wee  dmrimf  tke  esltiidar  yacr  it386w 


Ariibles. 


Coal tons.. 

Lumber feet.. 

Iron tons.. 

ICeroluaidiae  packages.. 

Poste^  railroad  tiea,  and  telegraph 

polaa Biimber.. 

Wool ponnda.. 


Quantity. 


1.8es.42t 

l,Ca0^  406^000 

167, »» 

6,277,463 

6;  en,  712 
141,100 


Artideo. 


Floor barrels . . 

Grain *. bnsliels.. 

Laiii pounds.. 

Lead 

Iron,  mfaoelhHMOua 
HerehaB^ao^       n^ 
nan¥a£cw  .................... 

Wool.." poimda 


Qnantlty. 


I,7I1,37« 

68^8M,067 

45^604,670 

117,3721 

a;  816 

l,«ni»647 
1,621^000 


J  J  2. 

IMPROVEMENT  OF  CALUMET  HARBOR,  ILUKOIB. 

The  object  of  the  work  is  to  provide  a  deep  entrance  to  Oahiroet 
Biverand  the  port  of  South  Chicago. 

This  is  effected  in  the  asual  manner  by  dredgmg  a  channel  and  pro- 
tecting the  dredged  area  by  parallel  piers  300  feet  apart,  projecting 
into  the  lake  from  the  river's  month. 

OOMBITION  OF  THE  WORK  JUlfS  30,  1888. 

Work  was  began  on  this  harbor  in  1870.  and  at  the  beginning  of  the 
fiscal  year  1889  there  had  been  completea  1,870  feet  of  the  south  pier 
and  3,640  linear  feet  of  the  north  pier,  making  a  total  length  of  pier- 
work  of  5,510  linear  feet. 

As  soon  as  the  appropriation  for  this  harbor  was  made  available, 
under  the  project  approved  by  the  Chief  of  Engineers,  sealed  proposals 
were  solicited  by  advertisement  for  constructing  150  linear  feet  of  the 
south  pier  to  complete  the  existing  project,  which  proposals  were  re- 
ceived and  opened  October  10, 1888. 

With  the  approval  of  the  Chief  of  Engineers  a  contract  was  entered 
into  October  30, 1888,  with  Hiero  B.  Herr  &  Co.  for  this  work.  Under 
this  contract  work  was  begun  Ma}*  1, 1889,  and  completed  before  this 
close  of  the  fiscal  year. 

Owing  to  the  lateness  of  the  season  when  the  appropriation  of  August 
11,  1888^  became  available,  and  the  unsafe  condition  of  portions  of  the 
north  pier  and  of  the  beacon*light  tower  thereon,  due  to  insufficient 
stone  filling,  authority  was  sought  and  obtained  from  the  Chief  of  En- 
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gineers  to  purchase  tbe  Decessary  stone  tilling  in  the  open  market  and 
to  place  it  at  once  by  hired  labor;  922.15  cords  of  stone  were  obtained 
and  placed  in  this  manner  before  November  26, 1888. 

At  tbe  close  of  tbe  fiscal  year  1889  the  total  length  of  the  north  pier 
is  3,640  linear  feet,  and  of  the  sontb'  pier  2,020  linear  feet,  or  5,660  linear 
feet  of  pier-work  in  all.  The  project  has  been  complete<l  so  far  as  the 
pier- work  is  concerned,  bat  the  south  pier  shonld  be  prolonged  800 
linear  feet  farther,  to  protect  che  channel  from  drifting  sands. 

On  account  of  the  argent  necessity  for  maintaining  the  work  already 
done,  the  superstracture  of  the  piers  being  rotten  over  an  extent  of  1,600 
linear  feet  and  the  depth  of  water  in  the  channel  having  deteriorated 
since  the  last  dredging  was  done,  the  estimate  submitted  herewith  is 
entirely  for  maintenance  of  work  already  done,  and  contemplates  no 
farther  extension  of  piers  at  the  present  time. 

The  channel  is  insufficient  to  accommodate  the  heavily-laden  ore  vessels 
that  must  use  this  harbor,  and  it  has  been  necessary  for  the  rolling-mill 
companies  and  private  parties  to  dredge  in  the  channel  to  relieve  the 
sitnation.  There  is  still  necessary,  however,  to  give  a  channel  to  the  full 
width  and  depth  of  16  feet,  some  76,000  cubic  yards  of  dredging,  at  an 
estimated  cost  of  $21,000. 

There  is  a  demand  for  an  increase  of  this  depth  to  18  {eet^  to  accom- 
modate the  constantly -increasing  size  and  draugh:  of  lake  vessels.  To 
give  the  increased  depth  requires  further  dredging  to  the  amount  of 
52,000  cubic  yards,  in  addition  to  that  required  to  give  a  depth  of  16 
feet.  A  project  for  the  extension  of  the  south  pier  and  increasing  the 
depth  to  18  feet  will  be  sabmitted  when  the  now  urgent  work  above 
specified  shall  have  been  provided  for.  For  details  of  this  work,  see  the 
accompanying  report  of  Mr.  O.  A.  M.  Liljencrantz,  assistant  engineer. 

PB0P08BD  APPLIOATION  OF  FUNDS  NOW  ATAILA6LE  AND  ASKED  FOB 
FOB  THE  FISCAL  YEAB  ENDING  JtrNH:  30,  1891. 

It  is  proposed  to  apply  these  funds  in  dredging  the  channel  and  in 
rebuilding  superstructure  over  800  linear  feet  of  each  pier. 

Money  statement. 

Jnly  1, 1888,  aoionnt  available t777.70 

Amount  appropriated  by  act  of  Angast  11,  1888 20, 4(k).  00 

21, 1T7. 70 

Jvlj  1. 1889,  amoimt  expended  during  fiscal  year,  ezclosive  of  liabilities 
ootatanding  July  1, 1883 -...: 16,170.91 

July  1, 1889,  balance  available 5,006.79 


fAmoont  f estimated)  required  for  completion  of  osist  ing:  project 47, 000. 00 
Amount tnat can beprofltably  expended  in  fi^alyoarooding  Jnne30, 189L    47,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahitract  of  proposaU  for  extending  the  south  pier^  at  Calumet  Harboff  Illinois^  received  and 
opened  October  10,  1888,  by  Capt,  IF,  L,  Marehall,  Corps  of  Engineere* 


Hemlock  timber,  06,811  feet.  B.  M.,  per  1,000  feet 
Pine  timber.  22,020  feet^  B.  M..  per  i.000  feet .... 

Pine  pUea,  82  feet  each 

Iron  cuift-bolts.  7633,58  pounds,  per  poand 

Iron  screwbolte.  400.06  poande,  per  pound 

Iron  spikes,  per  inmnd 

Stone.  182,003  oorda,  per  cord  

Total  for  76  feet  of  work  (equal  I  crib) 

Total  fbr  150  feet  of  work  (eqaal  2  cribs) 


No.l.» 

Hiero  B. 

Herr  &  Co., 

Cbicago.Ul. 


023.00 

2U.tO 

12.00 

.04 

.05 

.05 

0.00 

4.477.85 

8^054.70 


No.  2. 

TbeFiU  Simons 

6c  Connell  Co., 

Chicago.  111. 


$20.00 

83.00 

18.00 

.07 

.08 

.07 

OlOO 

^97•.C7 

10,563.U 


*Aocepted,  and  oontraot  made,  dated  October  80. 1888. 

Hon.— The  item  of  spikes  is  not  indnded  in  the  total  estimates,  as  the  amount  to  be  used,  if  any, 
will  be  small,  and  is  not  now  known. 


rbport  of  mr.  g.  a.  m.  uljencrantz,  a8si6takt  snoinbbb. 

United  States  Engineer  Office, 

CJUoago,  III,  July  1, 1889. 

Captain:  I  have  the  honor  to  submit  herewith  a  report  oq  Calumet  Harbor,  111- 
inoio,  for  the  fiscal  year  ending  Jane  30,  18t^. 

Owing  to  the  lateness  in  the  season  of  the  passage  of  the  river  and  harbor  bin, 
Angnst  11,  1688,  no  work  was  done  in  the  fall  in  this  harbor,  save  the  refilling  with 
stone  of  portions  of  the  north  and  south  piers.  It  had  become  of  utmost  importance 
to  have  this  work  done  without  delay,  the  settling  of  the  stone  in  the  cribs  having 
taken  place  to  such  an  extent  as  to  seriously  endanger  the  structures  in  case  of  heavy 
storms,  and  more  particularly  the  more-exposed  north  pier,  with  the  beacon  light  at 
the  outer  end  thereof.  Bids  were  therefore  invited  from  the  leading  stone  firms  of 
the  city  and  vicinity,  and  the  stone  was  purchased  in  the  open  market  from  Hiero  B. 
Herr  &  Co.,  the  lowest  bidders,  at  the  rate  of  |6.22  per  cord  of  128  cubic  feet. 

On  Itovember  26,  all  the  stone  required  had  been  put  in  place,  amounting  to-^ 

Cords. 

In  the  north  pier 521. 68« 

In  the  south  pier 400.47 

»  

Total 922.15 

This  work  is  at  present  in  a  very  good  condition,  only  a  very  slight  settling  of  the 
stone  being  noticed. 

On  the  .'Wth  of  October,  1888,  a  contract  was  entered  into  with  Hiero  B.  Herr  A 
Co.  for  extension  of  the  south  pier  150  linear  feet.  This  work  was  commenced  on 
May  1,  1889.  The  'first  crib  was  sunk  June  3,  the  second  on  June  5.  Each  was  14 
courses  high  and  75  feet  in  length.  I  beg  leave  to  state  that  the  hemlock  timber 
used  in  these  cribs  is  of  the  best  quality  ever  seen  in  this  locality. 

The  work  under  this  contract  was  finished  on  the  30th  of  June,  and  completed  the 
project  df  1882  for  an  extension  of  the  south  pier  500  linear  feet. 

At  the  close  of  the  fiscal  year  3,640  linear  feet  of  the  north  ^ier  and  2^020  linear 
fyet  of  tho  south  pier  had  been  completed.  Over  a  large  portion  of  this  work,  to 
wit,  800  feet  of  the  north  and  890  feet  of  the  south  pier,  or  in  all  1,690  feet,  the  supcn:- 
stmcture  is  in  an  extremely  bad  condition,  and  requires  speedy  renewal.  Out  of  said 
1,690  feet  the  westerly  end  of  the  south  pier,  3:^0  feet  in  length,  consists  of  plank- 
beam  revetment,  built  when  the  proposed  aepth  in  the  harbor  channel  was  only  13^ 
feet.  The  balance,  1 ,370  feet,  is  all  crib- work.  Over  the  latter  portion  new  super- 
structure should  be  built,  but  the  revetment  could  be  best  repaired  by  sheet-piling, 
constructed  in  front  of  the  old  work,  with  tie-rods  to  the  old  remaining  anchor-pilea, 
as  done  in  repairing  the  similar  structure  directly  opposite,  on  the  north  side  of  tho 
river,  in  1884.    The  cost  of  this  work  did  not  exceed  (8  iter  running  foot. 

The  cost  of  the  proposed  new  superstructure  and  repair  to  revetment,  based  upon 
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contract  prices  for  the  work  Jast  completed  and  on  co6t  of  the  work  on  repair  of  re- 
Tetment  on  north  pier,  above  referred  to,  would  be : 

1,370  linear  feet  of  new  Baperstructare,  at  $15.34  per  linear  foot *. . .  |21, 015. 80 

320  linear  feet  Bbeet-piling,  at  $8 2,560,00 

Total. ; 23,575.80 

Add  10  per  cent,  for  superintendence,  oontingenoieB,  etc 2, 357. 58 

Total. ^ 25,933.38 

The  river  channel  is  constantly  filling  np  with  sand,  partly  flowing  down  ttom  the 
river  above  and  partly  washing  in  ftom  the  bar  directly  outside  and  south  of  the 
month.  To  remedy  this,  and  secure  a  channel  with  sufficient  and  nearly  permanent 
depth  for  the  steadily  increasing  shipping  at  this  port,  it  is  required  to  dredge  be* 
tween  the  piers  and  extend  the  south  pier  800  feet  farther. 

The  cost  of  dredging  to  the  full  width  between  the  piers  is  estimated  as  follows : 

75.833  cubic  yards  (to  secure  a  depth  of  16  feet),  at  25  cents $18,  ^0 

AadlOpercent.for  contiDgeucies,etc 1,897 

Total 20.867 

A  depth  of  16  feet  has  heretofore  been  considered  as  sufficient  for  this  harbor,  and 
the  above  estimate  is  made  accordingly ;  but  the  dimensions  of  craft  navigating  Lake 
Michigan  are  gradually  increasing,  and  large  vessels  carrying  iron  ore  to  the  mills 
frequently  draw  more  than  16  feet  of  water.  I  would,  therefore,  respectfully  suggest 
the  advisability  of  increasing  the  established  depth  to  18  feet,  as  has  been  done  in 
other  harbors  on  this  lake.  An  estimate  of  cost  to  secure  such  depth  has  been  made, 
and  amounts  to : 

128,683  onbic  yards,  at  25  cents 932, 170 

Add  10  per  cent,  for  contingencies,  etc 3,217 

Total 36,387 

The  cost  of  extending  the  south  pier  800  feet,  as  proposed,  would  be : 

800  linear  feet,  at  $60  per  foot $48,000 

Add  10  per  cent,  for  contingencies 4,800 

Total 52,800 

Summing  up  the  amounts  required  for  the  necessary  improvements  to  this  harbor, 
will  give  the  aggregate  amount  needed,  as  follows : 

Repair  of  old  work $25,933.38 

Extension  of  south  pier 52,800.00 

Dre<lging  to  a  depth  of  18  feet 35, 387.00 

Total 114,120.38 

The  shore-line  north  of  and  along  the  north  pier  has  advanced  a  distance  of  70  feet 
since  July  19, 1888.  As  it  has  been  officially  claimed  that  the  advance  of  this  shore 
was  more  or  less  caused  by  the  dumping  of  slag  from  the  rolling  mills,  it  is  but  fair 
to  state  that  the  later  observations  indicate  that  such  is  apparently  not  the  case,  the 
adrance  having  continued  uninterruptedly,  and  to  aboat  tne  same  extent  as  before, 
long  after  the  dumping  of  the  slag  had  been  stopped. 

On  Jnly  18, 1888,  the  outer  end  of  the  north  pier  was  severely  damaged  by  the 
steamer  ifankattamf  a  carrier  of  iron  ore  for  the  rolling  mills,  which,  with  a  load  of 
1,900  tons  of  ore,  ran  into  the  pier  in  broad  daylight.  The  damage  was,  however, 
repaired  by  and  at  the  expense  of  the  Rolling  Mill  Company  in  September  following. 

It  has  already  been  mentioned  in  this  report  &boat  the  dilapidated  condition  of  por- 
tions of  the  piers.  In  this  connection  might  be  st-ated  that  certain  artificial  agencies 
exist  that  tend  to  hasten  the  natural  progress  of  destruction  and  decay.  A  privy  has 
been  built  by  the  Rolling  Mill  Company  for  the  use  of  their  men  on  the  north  pier, 
protruding  over  its  edge  towards  the  river,  which  in  everv  respect  must  be  con- 
sidered a  nuisance.  One  of  the  company's  derricks  has  also  had  its  braces  attached 
for  a  long  time  to  the  timbers  of  the  snperstmotnre  of  said  pier,  thereby  hastening 
the  destruction  of  this  already  very  old  and  weak  stmoture. 

The  timbers  of  the  north  pier  have  been  found  burned  in  several  places,  presum- 
ably caused  by  cinders  from  the  many  locomotives  operating  on  the  Rolling  Mill  Com- 
pany's grounds.  This  suggests  the  possibility  of  more  serious  destruction  by  fire  if 
proper  care  is  not  taken  to  prevent  it. 
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A  map  show  ing  condition  of  the  works  on  Jnoe  90,  aoandiajia  on  which  Mtiauito 
for  dredgini;  id  based,  and  the  proposed  pier  extension  is  shewn,  is  herewith  subaMed 
I  am,  captain,  very  respectfully,  your  obedient  servant, 

G.  A.  H.  LiLJENCRAvrz, 

J89iatant  Engineer, 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  S.  A. 


OOMMKRCIAL  8TATI8TI08. 


The  harbor  of  Calumet  is  at  Sonth  Chicago,  in  the  collection  district  of  Chieago. 

There  is  a  light-house  and  a  keeper's  dwelling  on  the  Government  reservation  near 
the  shore  end  of  the  north  pier.  A  beacon  light  is  maintained  at  the  extremity  of 
the  north  pier  to  mark  the  entrance  to  the  harbor. 

Amount  of  revenue  collected  at  the  nearest  port  of  entry  (Chicago)  during  the  last 
fiscal  year,  tM,966, 196.72. 


Calumet  Harbor. 

STwnber. 

478 
440 

Tons. 

Veaiicln  iiTrived »»...-.. .. 

401418 

Veaselfi  cleared ..._.. 

816^  84S 

Receipts  and  shipments  hg  lake  during  the  fiscal  gear  ending  June  30,  lftj9. 


Articles. 


BICBIPTS.  - 

If  erchandiae packaf^es 

lAimber teet 

SLiogles 

Posts number 

Kailroadties do.. 

Coal tou8 


Qnsntity. 


27,647 
80,75^,000 
5, 100. 000 
89,000 
29,600 
73,400 


Artdelee. 

Iron  ore tons. 

Salt barrela. 

SaVMBSIB. 

Grain  bnsheto. 

Railroad  iron tons. 

Bailroad  ties munber. 


Qaaattty. 


8ao;875 
429,814 


JJ3. 

IMPROVEMENT  OF  THE  ILLINOIS  RIVER,  ILLINOIS. 

The  ultimate  object  of  this  improvement  is  to  furnish  a  through  route 
of  transportatiou  from  the  southern  end  of  Lake  Michigan  to  the  Mis- 
sissippi River  of  sufficient  capacity  for  its  navigation  by  the  largest 
class  of  Mississippi  River  steam-boats  that  can  reach  the  mouth  of  the 
Illinois  River. 

The  dimensions  that  have  been  adopted  for  the  locks  to  meet  this  re- 
quirement are: 

Feet. 

Length  of  chamber 360 

Width  of  chamber 75 

Depth  at  low  water  upon  miter-eills % 7 

The  low  depth  upon  bars  to  be  such  as  to  give  7  feet  available  depth 
of  navigation. 

The  conditions  that  have  determined  these  dimensions  heretofore 
have  not  changed  since  their  adoption,  as  may  be  seen  from  the  follow- 
ing facts : 

The  United  States  Government  is  now  laboring  to  obtain  tfarongfaoat 
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the  various  reaches  of  the  Missisfiippi  the  following  depths  of  uaviga- 
tion  at  low  water : 

1.  Abiyve  mouth  of  Illinois  River. — Six  feet  ultimately.  At  present  3- 
foot  depths  are  not  onnsual  at  low  water,  and  depths  of  4  feet  or  less 
are  common. 

2.  Between  mouth  of  Illinois  River  and  St.  Louis. — To  maintain  6  feet 
depth  at  low  water.  At  present  5  feet  at  low  water  is  found  at  several 
points,  and  occasionally  less  than  this  depth  has  been  reported  by  pi- 
lots. 

3.  From  8t.  Louis  to  the  mouth  of  the  Ohio. — ^Eight  feet  ultimately. 
At  present  the  low- water  depth  in  the  channel  does  not  exceed  at  Rome 
points  4i  to  5  feet.    Nearly  $17,000,000  will  be  required  in  all  t^  attain 

8  feet  in  depth  if  the  estimate  proves  correct 

4.  Between  Cairo  and  the  Head  of  the  Passes. — ^Ten  feet  ultimately.  At 
present  there  is  less  than  8  feet  of  wttter  at  numerous  places  when  the 
gauges  read  several  feet  above  low  water.  The  original  estimate  to  se- 
cure 10  feet  throughout  this  stretch  was  $33,000,000,  of  which  over 
$13,000,000  have  been  appropriated,  resulting  in  deepening  the  river 
throughout  two  reaches  otily.  The  largest  steamer  that  navigates  the 
Mississippi  Biver  above  Yicksburg  has  a  depth  of  hold  not  exceeding 

9  feet.  The  largest  steamer  that  reaches  the  mouth  of  the  Illinois  has 
a  depth  of  hold  of  6  feet  1  inch,  and  is  300  feet  long.  No  record  has 
been  found  of  as  great  draught  as  7  feet  ever  having  been  habitually 
carried  by  any  steam-boat  above  St.  Louis  as  far  as  to  the  mouth  of 
the  Illinois  Biver,  and  Congress  has  not  embarked  in  any  improvement 
of  that  stream  above  the  mouth  of  the  Ohio  Biver  looking  to  an  ulti- 
mate depth  greater  than  8  feet  at  low  water. 

This  project  now  being  executed  is  for  the  improvement  of  the  lower 
section  of  this  route,  135  miles  in  length,  from  the  month  of  Copperas 
Creek  to  Mississippi  Biver;  another  section  of  this  route — 88  miles 
in  length,  from  the  mouth  of  Copperas  Creek  to  La  Salle — has  been 
improved  by  the  State  of  Illinois,  by  the  construction  of  two  locks 
and  dams,  one  at  Copperas  Creek  and  one  at  Henry. 

Over  this  section  the  State  still  collects  tolls ;  the  United  States 
not  as  yet  having  accepted  the  conditions  imposed  by  the  acts  of  ces- 
sion of  the  Illinois  -legislature,  which  conditions  seem  to  be  subject 
to  change,  and  recently  to  be  of  remieirkable  character.  The  act  of  the 
Illinois  legislature  of  May  31, 1887,  required  as  a  condition  of  transfer 
that  a  channel  be  constructed  by  the  United  States  from  Lake  Mich- 
igan to  the  Mississippi  Biver,  7  feet  in  depth  ;  while  the  act  of  June 
4,  1889,  requires  an  abandonment  of  the  present  project  below  La 
Salle,  after  it  has  been  nearly  completed,  and  the  substitution  of  an 
entirely  different  plan  of  improvement,  at  vastly  increased  expense; 
which  condition  itself  makes  the  proposed  gift  of  the  State  ot  Illinois 
valueless  to  the  United  States.  Moreover,  the  State  requires  as  a 
condition  of  the  transfer  an  expenditure  on  the  part  of  the  United 
States  of  an  amount  at  least  nine  times  the  value  of  the  property  to 
be  transferred,  in  excess  of  the  cost  of  attaining  the  same  end  by 
carrying  out  the  present  jJroject. 

Surveys  and  estimates,  based  upon  a  low-water  depth  of  7  feet,  for 
carrying  the  improvement  over  a  third  section,  t>4  miles  in  length, 
from  La  Salle  to  Joliet,  ove^  which  the  fall  in  the  water  surface  is  100 
feet,  have  been  made  and  submitted  to  Congress,  and  may  be  found 
in  the  Beport  of  the  Chief  of  Engineers,  U.  S.  A.,  for  1884,  p.  1,958. 
No  appropriation  has  yet  been  made  by  Congress  directing  surveys 
or  estimates  for  extending  the  project  to  Lake  Michigan,  39  to  40  miles 
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further,  but  in  tbe  river  and  harbor  act  of  Aogust  11, 1888,  there  is  a 
pro\i8ion  for  a  survey  for  a  water-way  of  iarger  dimeDsiona. 

The  present  project  involvea  the  oonatmetion  of  two  locks  and  dams, 
one  at  La  Grange,  75  miles  above  the  mouth  of  the  Illinois,  the  other 
at  filampsTiDe,  about  30  miles  above  the  month,  and  dredging  the  chan- 
nel to  7  feet  deep  across  bars.  More  than  2,000,000  cabic  yards  of 
dredging  will  be  required. 

COKDITION  OF  THE  WORK  JXTRS  SO,  1889. 

The  lock  at  La  Orange  is  completed,  and  ready  for  use  whenever 
the  dam  shall  have  been  constructed.  Material  for  the  dam  has  been 
provided,  which  will  be  put  in  place  as  soon  as  the  stage  of  water  will 
admit,  and  the  lock  opened  for  navigation. 

At  KampsviUe, — ^The  coffer-dam  is  in  place  and  the  foundation  of  the 
lock  has  been  constructed ;  4,166.66  cubic  yards  of  cut  stone,  including 
2,882  cubic  yards  of  cut  stone  delivered  in  1887,  and  2,300  cubic  yards 
of  backing,  have  been  rtceived  at  the  lock-site  and  piled.  No  masonry 
has  yet  b^n  laid ;  the  dam  and  abutment  also  are  still  to  be  built. 

But  little  of  the  dredging  has  been  done  beyond  the  removal  of  some 
of  the  worst  bars  to  a  depth  of  4  feet  at  low-water. 

During  the  fiscal  year  ending  June  30, 1889,  the  following  work  has 
been  done : 

(a)  At  La  Orange  Lock. — Filling  behind  the  head-wall  of  the  land- wall 
has  been  placed,  and  a  levee  450  feet  in  length  has  been  constructed 
along  the  bank  above  the  lock.  The  site  of  the  dam  has  been  dredged ; 
portions  of  the  coffer-dam  have  been  removed,  and  the  approaches  to 
the  lock  partly  excavated  by  dredging.  In  all,  31,141  cubic  yards  has 
been  done  of  dredging,  and  3,386  cubic  yards  of  earth  filling  has  been 
placed. 

Arrangements  have  been  made  for  all  the  piles,  timber,  and  iron  for 
tbe  construction  of  the  dam  at  this  point,  and  800  piles,  277,024  feet, 
B.  M.,  lumber,  and  57,506  pounds  iron  bolts,  spikes,  nuts,  and  washers 
have  been  delivered.  The  plant  has  been  kept  in  repair,  and  boats  and 
appliances  provided  for  constructing  the  dam  when  the  stage  of  water 
will  allow. 

(h)  At  KampsvWe  Lock. — A  contract  was  entered  into,  with  the  ap- 
proval of  the  Chief  of  Engineers,  dated  September  25,  1888,  wiUi 
Sanger  &  Moody,  for  the  delivery  of  stone  for  this  lock  to  the  value  of 
$90,000.  Under  thiscontracttherehas  been  delivered  and  properlypiled 
at  Kampsville  1,284.66  cubic  yards  of  cut  stone  and  2,300  cubic  yai^s  of 
backing  stone.  The  contractors  have  quarried  and  cut  all  of  the  stone 
required  under  their  contract  except  about  four  hundred  cubic  yards,  and 
expect  to  deliver  the  remainder  by  or  before  August  15, 18^.  There 
will  then  remain  to  complete  the  masonry  of  the  lock  and  abutment  to 
dam  only  1,228  cubic  yards  of  dressed  stone,  no  additiontd  backing 
being  required. 

(c)  Snagging. — One  hundred  and  eighty-one  snags  were  removed  from 
the  channel. 

{d)  Survey  of  water-way  between  Lake  Michigan  and  the  Illinois  Biver 
at  La  Salle. — ^The  river  and  harbor  act  of  August  11, 1888,  contained 
the  following  provision : 

And  for  the  purpose  of  sccnring  a  continnoiiB  navigable  water-way  between  Lake 
Michigan  and  the  Mississippi  River  having  capacity  and  facilities  adequate  for  the 
passage  of  the  largest  Mississippi  River  steam-boats,  and  of  naval  veasels  snitable  for 
defense  in  time  of  war,  the  Secretary  of  War  la  authorized  and  directed  to  cause  to 
be  made  the  proper  surveys,  plans,  and  estimates  for  a  channel  improvement  and 
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looks  and  dams  in  the  beds  of  the  Illinois  and  Desplaines  rivers  from  La  Salle  to 
Lookport,  so  as  to  provide  a  navigable  water-way  not  less  than  160  feet  wide,  and  not 
less  than  14  feet  deep,  and  to  have  surveyed  and  located  a  channel  from  Lockport  to 
Lake  Michigan  at  or  near  the  city  of  Chicago,  such  channel  to  be  snitahle  for  the  pur- 
poses aforesaid,  the  necessary  expenses  of  such  surveys,  estimates,  plans,  and  loosikiii 
to  be  paid  out  of  the  sum  herein  appropriated  for  the  improvement  of  the  Illinois 
River. 

With  reference  to  this  provision  it  seems  necessary  to  remark,  in 
order  that  its  inconsistencies  may  be  rectified  and  its  intent  be  made 
clear  by  sabseciuent  legislation : 

From  what  has  been  stated  in  tbis  report  with  reference  to  the  re- 
quirements of  navigation  that  have  been  considered  in  planning  the 
7-foot  navigation  for  the  Lower  Illinois  Biver,  it  may  be  seen  that  the 
*' facilities  adequate  for  the  passage  of  the  largest  Mississippi  steam- 
boats and  naval  vessels  in  time  of  war"  that  can  re^vck  the  mouth  of 
the  Illinois  River  in  ordinary  seasons  of  navigation  are  not  allowed  to 
be  considered  in  deciding  upon  the  capacity  of  this  water-way,  but  the 
depth  is  arbitrarily  fixed  at  '^  not  less  than  160  feet  wide  |ind  not  less 
than  14  feet  deep"  over  a  portion  only  of  the  proposed  water-way,  viz, 
£rom  Lockport  to  La  Salle,  while  the  conditions  and  requirements  of 
navigation  are  still  allowed  to  govern  from  Lockport  across  the  Chicago 
divide  to  Lake  Michigan,  even  as  they  govern  throughout  the  rest  of 
the  line  from  La  Salle  to  the  Mississippi  Biver. 

A  literal  adherence  to  the  act  would  require  surveys,  plans,  and  esti- 
mates for  a  channel  ^'not  less  than  160  feet  wide  and  not  less  than  14 
feet  deep"  from  Lockport  to  La  Salle,  while  across  the  Gliicago  divide 
the  dimensions  would  be  adjusted  to  be  '^ adequate  for  the  passage  of 
the  largest-sized  Mississippi  Biver  steam-boats"  that,  during  ordinary 
seasons  of  navigation,  could  pass  the  channel  below  the  mouth  of  the 
Illinois  Biver,  6  feet  deep  at*  low  water,  and  the  channel  of  the  Illinois 
Biver  below  La  Salle,  7  feet  deep  at  low  water,  when  coniiileted.  The 
requirements  of  '^not  less  than  14  feet  in  depth"  between  Lockport  and 
La  Salle  is  60  per  cent  in  excess  of  the  greatest' depth  of  hold  of  any 
steam-boat  navigating  the  Mississippi  Biver  above  Yicksburg,  and  is 
two  and  one-third  times  the  greatest  depth  of  hold  of  any  steam-boat 
navigating  the  Mississippi  Biver  above  St.  Louis. 

As  the  intent  of  the  act  is  not  clearly  apparent,  it  seems  necessary  to 
snbmit  plans  and  estimates  for  the  entire  line  under  two  heads.  (1)  As 
required  by  the  stated  purposes  of  the  act,  and  the  requirements  of 
navigation,  and  ^2)  for  a  water-way  <^  not  less  than  160  feet  wide,  and 
not  less  than  14  ieet  deep"  without  reference  to  the  stated  purpose  of 
the  act,  or  the  requirements  of  navigation. 

To  pay  the  expenses  of  the  surveys  for  the  water-way  between  Lake 
Michigan  and  the  Illinois  Biver  at  La  Salle,  required  by  the  act  of 
August  11, 1888,  an  allotment  of  $25,000  from  the  appropriation  for  the 
Illinois  Biver  was  approved  by  the  Chief  of  Engineers. 

A  survey  party  was  organized  under  the  immediate  direction  of 
Civil  Assistant  L.  L.  Wheeler,  who  has  had  large  experience  in  such 
work,  which  party  took  the  field  in  October,  1888,  and  by  the  close  of 
November  had  completed  the  superficial  field  work  over  all  practicable 
lines  between  Joliet  and  Lake  Michigan ;  it  having  been  decided  to  ac- 
cept the  survey  made  in  1883  under  direction  of  Maj.  W.  H.  H.  Ben- 
yanrd.  Corps  of  Engineers,  from  Joliet  to  La  Salle.  Between  Lake 
Michigan  and  Joliet  the  most  practicable  lines  are,  (1)  by  way  of  south 
branch  of  Chicago  Biver  and  the  Desplaines.  (2)  From  the  Calumet 
Biver  at  Blue  Island  via  the  old  Calumet  feeder  north  of  Lane's  Island, 
Sag  Bridge,  and  the  Desplaines  Valley. 
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(3)  The  8rtnu»  as  (2),  exci'pt  a  «letour  from  the  old  feeder  ronte  acro» 
t<i  the  8oiith  of  l^aiie'8  l^laud  to  the  Des|>laiiie8  Valley  at  Sag  Bridge 
From  Sag  Bridge  to  La  Salle  all  iinea  occupy  the  same  field,  t.  r.,  ti^ 
DesplaiDes  and  Illinois  valley. 

D(*tailed  surveys  were  al^H)  made  during  the  fiscal  year  by  this  party 
in  the  vicinity  of  and  below  Joliet,  and  in  the  vicinity  of  Marseilles. 

in  addition  to  the  superficial  work  of  the  survey  an  agreement  was 
entercil  into  with  Josiah  Stevens  &  Co.,  for  making  test  borings  to  fts- 
certain  the  nature  of  the  substrata  along  the  various  possible  routes 
between  the  Sag  Bridge  and  Lake  Michigan,  and  during  the  year  110 
borings  were  completed,  completing  the  work  except  some  8  or  10  bor- 
ings along  these  lines. 

These  borings  result  in  exhibiting  the  defective  character  of  all 
previous  determinations  of  the  material  to  be  enconntetl  in  any  <leep 
cut  across  the  Chicago  divide,  the  rock  in  place  being  materially  leiM 
than  heretofore  reported,  and  the  drift  material  and  earth  correspond* 
ingly  greater  in  t^olume. 

Boiings  are  also  required  between  Joliet  and  Marseilles,  esp<*ciall3' 
between  the  month  of  the  Kankakee  and  Marseilles,  and  a  spe<aal  ex* 
amination  for  high-water  marks  and  levels  throughout  the  portioB  of 
the  Illinois  valley  under  examination. 

The  maps  of  the  survey  are  well  advanced  and  in  sufficient  detail  for 
the  purpose  of  location  and  close  estimates.  Keference  is  made  to  the 
rej)ort  of  Assistant  L,  L.  Wheeler  herewith. 

in  connection  with  this  survey  discharge  observations  have  been 
taken  at  four  places  on  the  Illinois  River  during  the  fiscal  year,  vix« 
at  Ottawa,  above  the  mouth  of  the  Fox  liiver;  at  Peru,  lielow  the 
mouth  of  the  Fox  and  Vermillion  rivecs;  at  La  Grange,  and  at 
Kampsville.  it  is  desired  to  obtain  a  complete  series  of  gauginga 
from  extreme  low  water  to  the  stage  where  the  tiver  bottoms  are  sab* 
merged  or  begin  to  be  submerged. 

The  pur}>08es  of  this  survey  do  not  require  observations  taken  at  ex- 
treme floods  on  the  lower  Illinois,  but  it  is  important  to  know  what  dis- 
charge stage  begins  to  cause  damage  by  flooding  private  lands  and 
property,  and  what  additions  to  the  discharge  of  the  Illinois  may  be 
made  at  ditterent  stages  without  damage  to  property,  and  to  what  ex- 
tent, and  for  what  length  of  time  such  additions  may  be  beneficial  to 
navigation. 

Discbarge  observations  should  be  continued  through  several  years  to 
be  free  from  accidental  causes  of  variation,  and  to  be  sniliciently  re*. 
liable  for  the  purposes  intended. 

As  soon  as  the  maps  are  plotted  and  the  borings,  which  are  nec- 
essarily slow,  are  completed  and  plotted  on  the  profiles,  estimates  of 
cost  of  the  proposed  waterway  may  be  begun.  It  is  ex|)ected  that 
the  results  of  the  survey  may  be  in  the  hands  of  Congress  before  the 
close  of  the  next  session. 

For  details  of  work  on  the  Illinois  River  during  the  past  fiscal  year 
see  the  reports  herewith  of  Assistants  W.  M.  Childs,  in  local  charge  of 
the  improvement,  and  L.  L.  Wheeler,  in  charge  of  the  survey,  for  a 
water-way  between  Lake  Michigan  and  the  Mississippi  River. 

PROPOSED  APPLICATION  OF  FUNDS  ON  HAND  JUNE  30,  1889. 

It  is  proposed  to  apply  the  funds  now  on  hand  to  construct  the  La 
Orange  dam  and  open  the  lock  to  navigation,  to  complete  the  survey, 
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plans,  and  estimates  for  tbe  water-way  from  Lake  Michigan  to  La  Sulle, 
to  continue  the  purchase  of  stone  under  contract  for  the  Kampsville 
Lock,  and  to  take  care  of  public  property. 

PROPOSED    APPLICATION    OF  FUNDS    ASKED    FOR    FOR    THE    FISCAL 

YEAR  ENDING  JUNE  30,  1891. 

It  IS  proposed  to  apply  these  funds  to  complete  the  Kampsville  Lock 
and  Dam,  and  to  forward  to  completion  the  improvement  of  the  lower 
Illinois  Kiver,  as  at  p^esent  project^. 

The  route  from  Lake  Michigan,  near  Chicago,  to  the  Mississippi 
liiver,  via  the  Illinois,  is  the  most  favorable  route  that  exists,  fur  a 
water  route  of  liberal  capacity,  and  at^noderate  cost,  between  the  Mis- 
sissippi River  aud  the  Great  I^kes.  The  expenditure  of  an  estimated 
amount  of  $412,000  will  carry  a  channel  from  its  mouth  to  La  Salle,  100 
miles  from  Lake  Michigan,  7  feet  deep  at  extreme  low  water,  which  is 
ample  depth  tonccommodate  the  largest  Mississippi  steamers  that  reach 
tbe  mouth  ot  the  Illinois,  the  proposed  low-water  <lei>th  l)eing  from  2  to 
2^  feet  greater  than  i)re3ent  low-water  depths  in  the  Mississippi  Kiver 
for  400  miles  on  either  side  of  the  mouth  of  the  Illinois.  The  expendi- 
ture of  an  estimated  amount  of  $3,500,000  will  carry  an  equal  depth  to 
Joliet,  within  less  than  40  miles  from  Lake  Michigan,  near  Chicago. 
Surveys  now  in  progress,  being  made  tor  a  channel  of  much  greater 
capacity,  will  be  in  sufficient  detail  to  allow  plans  and  close  estimates 
made  for  a  channel  of  any  reasonable  capacity,  that  may  be  ordered  by 
Oongress,  from  Lake  Michigan  to  the  lower  Illinois  River  at  La  Salle. 

As  the  present  low-water  discharge  of  the  Illinois  River,  1,G85  cubic 
feet  per  second,  as  measured  at  a  stage  0.2  feet  above  low  water  at  La 
Grange  in  1887,  is  less  than  8  per  cent,  greater  than  the  discharge,  1,566 
cubic  feet  per  second,  taken  in  1880  when  planning  the  present  system 
of  improvement,  the  impracticability  of  attaining  the  necessary  depth 
of  channel  by  dredging  aud  wing  dams  is  as  apparent  now  as  then.  To 
secure  the  same  depth  of  navigation  on  the  lower  Illinois  as  will  be 
given  by  tbe  completion  of  the  present  project  by  any  other  means  than 
by  locks  and  dams,  will  certainly  cost  trom  eight  to  ten  times  the  cost 
of  the  entire  system  below  La  Salle,  and  postpone  indefinitely  the  usie 
of  this  stretch  of  225  miles  of  river  at  low  water.  The  approved  project 
is  now  completed  within  20  per  cent,  of  its  total  cost,  including  the 
State  works  at  Henry  and  Copperas  Creek,  and  should  be  completed  at 
tbe  earliest  practicable  moment,  as  the  most  economical,  spei^dy,  and 
certaiu  way  of  meeting  the  requirements  of  navigation  seeking  the 
lower  Illinois  River. 

Since  the  advantages  of  this  route  have  bv*en  repeatedly  brought  to 
the  at  tent  ion  ot*  Congi*ess  during  the  past  seventy  years  or  more,  further 
consideration  here  would  be  mei'e  repetition,  and  attention  will  only  be 
invited  to  the  following  named  reports  heretofore  submitted  to  Congi-ess 
within  the  past  twenty  years: 

General  J.  II.  Wilsou,  18G7,  House  Ex.  Doc.  No.  16,  Fortieth  Congress,  first  session. 

Colonel  Macomb,  Corps  of  Engineers,  Report  of  tbe  Chief  of  Engineers,  1875,  Vol. 
2,  pa^e  525. 

Maj.  G.  J.  Lydeoker,  Reports  of  the  Chief  of  Engineers,  1S79,  page  1572 ;  1880,  page 
1995. 

Miy.  W.  n.  H.  Benyanrd,  Report  of  the  Chief  of  Engineers,  1884,  page  1958. 

Mij.  Thoraus  H.  Uamlbury,  Report  of  the  Chief  of  Eugineers,  1887,  page  2119. 

Report  of  the  Board  of  Eugineers  on  Hennepin  Canal,  1887,  IJeport  of  the  Chief  of 
Engineers,  1887,  page  2125. 
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Money  gtatemmt. 

July  1,  1H88,  amount  avaiUble $10,519.75 

Received  from  sale  of  foe]  to  officer 33.75 

Amonnt  appropriated  by  act  of  August  II«  1888 • • 900,000.00 

210,553.50 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusiye  o£ 

liabilities  outstanding  July  1,  1888 $95,576.94 

July  1,  1889,  outstanding  liabilities 6,065.94 

J  nly  1,  1889,  amonnt  covered  by  existing  contracts 35, 369. 30 

137,012.18 

July  1,  1889,  balance  available 73,541.32 

{Amount  (estimated)  required  for  completion  of  existinsr  project 412, 500. 00 
Amount  that  can  be  profitably  expended  in  6soal  year  ending  June  30, 1891  412, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

The  amount  reported  as  available  July  1,  1888— $10,237.35— is  found  to  have  been 
in  error,  being  $S92.40  too  little. 


RKPORT  OF  MR.   W.  M.   CHILD6,   ASdlBTAin'  KNGINBBR. 

VsiiSAiLLSS,  Bbowk  Co.,  III.,  ■TtfZy  1,  1889. 

Sir  :  I  have  the  honor  to  submit  the  fol^wing  report  of  operations  upon  the  Illi- 
nois River  for  the  year  ending  June  30, 18^: 

From  July  to  April  the  only  work  undertaken  was  to  clear  the  channel  of  the  llli- 
nois  River  of  snagfi  and  repair  the  plant. 

From  April  to  July  the  work  has  been  dredging  to  open  a  channel  to  the  lower 
entrance  of  the  lock  and  receiving  material  for  La  Grange  Dam  and  KampsviUe 
Lock. 

Snagging, — During  September  a  small  force,  with  steam-boat  and  derrick,  palled 
all  the  snags  (181)  out  of  the  channel  of  the  Illinois  River  £rom  Peoria  to  the  month 
at  Qrafton. 

Dredging. — ^A  shallow  cut  28  feet  wide  has  been  dredged  across  the  river  for  the 
base  01  the  dam. 

A  bluff  bank  has  been  dredged  along  the  shore  above  the  look  to  make  a  conven- 
ient place  to  unload  the  lumber  for  the  dam. 

One  cut  has  been  dredged  throuch  from  the  lower  entrance  of  the  lock  to  the 
channel,  a  distance  of  about  1,800  feet.  In  all,  31,142  cubic  yards  of  material  have 
been  dredged. 

La  Grange  Xool*.— Banks  have  been  thrown  up  closing  the  lock ;  engine  and  pumps 
have  been  placed  in  i)osition  to  pump  the  look  dry  for  an  examination  of  the 
valves. 

The  upper  14  feet  of  the  lower  gates  and  the  upper  19  feet  of  the  upper  gates  have 
been  calKed  and  painted. 

All  the  iron  work  has  been  painted. 

A  small  necessary  h<iu8e  has  been  built  back  of  the  lock-keeper's  house. 

Two  hundred  cubic  yards  (approximately)  of  material  have  oeen  wheeled  and  oast 
by  the  dredge  onto  the  banks  that  have  been  thrown  up  to  dose  the  lock  prepara- 
tory to  pumping  it  out. 

kampaville  Xocfc.— No  work  has  been  done  at  this  lock ;  1,284.66  cubic  yards  cnt 
stone  and  about  2,300  cubic  yards  backing  have  been  received  on  the  oontraot  of  Sep- 
tember 25,  1888. 

La  Grange  Dam,— Two  thousand  eight  hundred  and  fifty-nine  cubic  yards  of 
filling  have  been  put  back  of  the  upper  end  of  the  land  wall.  The  material  was 
hauled  in  wagons  and  wheel-scrapers  from  the  upper  end  of  the  coffee-dam. 

About  70  cubic  yards  of  material  have  been  wheeled  back  of  the  dam  abutment  on 
the  west  side  of  the  river. 

One  hundred  and  eighty-five  feet  of  the  coffer-dam  have  been  dredged  out,  to  give 
space  to  baild  the  dam. 

The  crib  abutting  the  river  wall  has  been  built  up  with  10  by  10  timbers  to  a  point 
5  feet  above  low  water. 
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Of  the  material  necessary  to  boild  the  dam  the  following  has  been  received : 

Oak feet,  B.  M..  172,084 

Pine feet,  B.  M..  105,000 

Oak  piles  (roand) number.'.         800 

Ir6n pounds..    57,506 

Repaira  to  plant — Dredge  No.  2  has  had  her  iron  crane  wrecked  and  a  new  crane  of 
oak  built. 

Ways  were  built,  and  Dredge  No.  2,  the  offlce-boat,  steamer  ^Teie,  and  a  dump-scow 
have  been  hauled  out  aud  repaired.    The  steamer  Hebe,  having  an  iron  hull,  was 
scraped  and  painted. 
The  dredges  and  steam^boats  have  been  thoroughly  painted. 
The  steamer  Hebe  has  had  a  new  canvas  roof,  floor,  and  iron  rudder. 
Two  new  pile  drivers  have  been  built  and  one  repaired. 

Two  flats  16  by  30  feet  have  been  rebuilt,  gunwales  raised,  and  new  decks  laid. 
Last  fall  an  ice-house  was  built  of  second-hand  plank  and  timber,  and  140  tons  of 
ice  put  up. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Cbilds, 

Assistant  Engineer, 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  S.  A. 


bkport.  of  mr.  l.  l.  whbklbr,  assistant  engimisbr. 

United  States  Engineer  Office, 

Chicago,  III,  June  30, 1689. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  progress  of  survey  for 
water-way  between  Lake  Michigan  and  Mississippi  River,  required  by  river  and  har- 
bor act  of  August  11,  1888. 

Commencing  at  Lake  Michigan,  there  are  two  routes  by  which  a  ship-canal  might 
reach  the  valley  of  the  Desplames  River ;  tho  one  leaving  the  lake  at  Chicago  and 
reaching  tho  Desplaines  River  at  Summit ;  the  other  leaving  the  lake  at  South  Chicago 
and  reaching  the  Desplaines  River  at  Sag  Bridge.  Below  Sajj^  Bridge  but  one  route 
can  be  followed— that  of  the  valleys  of  the  Desplaines  and  Diinois  nvers. 

Upon  commencing  the  work  it  was  decided  to  make  a  complete  survey  of  that  por- 
tion of  the  proposed  routes  lying  between  Lake  Michigan  and  Joliet,  and  to  use  maps 
of  the  portion  between  Joliet  and  La  Salle,  prepared  under  direction  of  MaJ.  W.  H. 
H.  Benyaurd,  Corps  of  Engineers,  U.  S.  Army.,  in  1883,  making  special  surveys  where 
necessary. 

A  field  party  was  organized  and  took  the  field  October  1,  and  by  November  30  had 
made  the  necessary  surveys  between  Lake  Michigan  and  Joliet.  The  survey  con- 
sisted of  chained  transit  lines,  duplicate  lines  of  levels,  and  stadi.'>  elevations  over  the 
entire  width  of  the  valleys  followed.  The  party  was  disbanded  November  30,  and 
the  reduction  and  plotting  of  notes  commenced. 

It  was  found  on  plotting  tho  notes  that  sufficient  details  had  not  been  obtained  in 
that  portion  lying  between  Lockport  and  Joliet.  It  was  also  fo?ind  that  the  maps  of 
Ticinities  of  Joliet,  Treat's  Island  and  Marseilles  did  not  give  sufficient  details  to 
base  estimates  on.  A  small  party  was  therefore  organized  and  put  into  the  field 
April  b,  and  on  May  10  completed  the  desired  surveys. 

Between  Lake  Michigan  aud  Lockport  all  possible  routes  are  entirely  in  excavation, 
the  material  to  be  excavated  varying  from  soft  river  and  lake  deposit  at  the  northern 
end  of  this  portion  to  limestone  rock  at  the  southern  end.  It  was  therefore  neces- 
sary to  determine  definitely  the  character  of  the  material  to  be  excavated,  in  order 
to  make  reliable  estimates  of  the  cost  of  such  excavation.  Bids  were  thererore  solic- 
ited for  putting  down  test  borings  along  the  proposed  routes,  and  a  contract  made 
with  Josiah  Stevens  &  Co.,  of  Elgin,  111.,  for  doing  this  work.  Work  was  commenced 
at  Junction  Little  Calumet  River  and  Stony  Creek  December  19,  and  by  April  5, 
64  borings  had  been  put  down  between  that  point  and  Sag  Bridge.  Those  borings 
were  about  one-half  mile  apart,  aud  were  put  down  18  feet  below  low  water  in  Lake 
Michigan  plus  an  allowance  of  one-tenth  foot  per  mile  for  slope.  If  rock  was  met  at 
a  higher  elevation  than  this  the  boring  was  stopped  when  it  was  certain  that  rock  in 
place  had  been  reached. 

These  borings  showed  two  favorable  routes  between  Blue  Island  and  Sag  Bridge, 
one  following  the  old  Calumet  Feeder  north  of  Lane's  Island,  the  other  passing  south 
of  Lane's  Island  and  joining  the  feeder  route  5  miles  east  of  Sag  Bridge.    They  also 
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showed  that  preyions  lepoito  had  greatljr  esuggmtad  tha  dillleiiliMs  of  tfactewwilea, 
loalead  of  17  miles  of  eoDtlaiionfl  rock  exesTation,  as  had  heen  preTionsly  stated  to 
he  necessary  alonff  the  feeder  xtmte,  only  ahoot  S  miles  of  rook  catting  is  nrewsry. 

Borings  fdong  ihe  ronte,  starting  from  Chieago,  were  eommeaecd  April  6,  and  at 
this  date  46  horings  have  been  completed,  the  depth  and  allowaiiee  nr  slope  being 
the  same  as  on  the  other  ronte.  As  was  the  case  on  that  lonte,  mneh  lees  rock  exea- 
▼ation  is  necessary  than  had  preTionsly  heen  reported. 

In  patting  down  these  test  borings  both  steam  and  hand  tools  have  been  nsed,  and 
every  means  taken  by  the  contracttirs  to  expedite  the  work ;  hot  the  material  baa 
been  so  difficult  to  penetrate  that  progress  has  been  slow.  At  present  high  water  in 
the  Desplaines  Biver  has  made  it  necessary  to  eonstmct  flat-boats  to  mntinne  the 
work. 

The  notes  of  the  survey  have  been  platted  on  8  maps  drawn  to  the  scale  1  inch 
equals  400  feet,  and  3  maps  drawn  to  the  scale  1  inch  eqnals  200  feet.  On  the^e 
maps  aU  elevations  determined  have  been  printed  and  contours  drawn  on  part  of 
them.  Profiles  of  proposed  routes,  sections  of  borings  and  their  locations,  and  sni^ 
topographical  features  as  are  necessary  to  a  clear  understanding  of  the  country  along 
proposed  routes  are  shown  on  these  maps.  The  preparation  of  these  maps  is  well  ad- 
vanced. The  proposed  toutes  between  Grand  Calumet  River  and  8a^  Bridge  ha^e 
been  laid  down  on  them  and  the  amount  of  earth  and  rock  excavation  computed, 
first,  on  the  assumption  of  a  level  cut  14  feet  deep  below  low  water  in  Lake  Michi- 
gan, and,  second,  on  the  assumption  of  a  level  cut  8  feet  deep  below  the  same  datum. 
Very  respectfully,  your  obedient  servant, 

L.  L.  Whbxlkr, 

Capt.  W,  L.  Mabbhai.t^ 

Carp$  of  Engineer*,  U.  8.  A. 


comncBciAT.  stahstigs. 


The  following  comparative  tables  are  taken  from  the  annual  report  of  the 
chants'  Exchange,  St.  Louis,  Mo.,  for  the  year  1868 : 

Arrivals  and  departnrte  i^  $team-hoata  and  barges^  1888,  at  St.  Z<Hit9,  Mo. 

ABBIYALS. 


Months. 

Upper 
Missis- 
sippi. 

Lower 

Missis- 
sippL 

Illinois. 

Mis- 
soori. 

Ohio. 

Cnm- 
^**S?^    Total 

see. 

1 

Bargee, 

ooal-boats 

and 

■oowa. 

Freight 
received. 

Lnnber 
reoefred. 

1888. 
January... 

Torn. 

Ibfu. 

Febmary. 
March  — 
Apiil 

}fry 

June 

July 

Angost ... 
September 
Octob- r... 
November. 
December. 

a 

65 

76 

96 

116 

126 

122 

103 

90 

56 

29 

20 
66 
71 
74 
62 
66 
67 
66 
60 
61 
45 

5 
17 
9 
9 
9 
9 
9 
5 
4 
7 
6 

28 
178 
208 
226 
237 
2» 
206 
225 
902 
160 

09 

23 
121 
159 
100 
153 
109 

93 
117 
128 
106 

75 

13,495 
67,810 
08,670 
791790 
77,510 
73,805 
58,986 
87.910 
36.989 
42,980 
15,810 

19 
20 
J6 
20 
11 
26 
16 
13 
11 
1 

10 
12 
14 
17 
82 
80 
26 
19 
18 
16 

189 

11 

15 

17 

18 

11 

12 

9 

7 

12 

2 

91185 
19.165 

8,985 
21.385 
19.000 
16.499 
19,819 
18,715 

5,900 
209 

Total.. 

872 

667 

153 

109. 

89 

2,079 

1,914 

597.996 

199^966 

Upper  Mississippi,  130,855  tons  by  raft 
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Arrivah  and  departwes  of  ateam  boat*'  and  barqest  18H8,  at  Stj  LouiSt  ifo.^Continned. 


DEPARTURES. 


Months. 

Upper 
Missis- 
sippi. 

Lower 

Missis- 
sippi. 

Illinois. 

Missouri. 

Ohio. 

Tennes- 
see. 

Red  and 
OuachiU. 

Total 
steamers. 

Tons 
sbippod. 

1888. 

» 

Febnury  . 
Ifaroh... 
AprQ 

Jane ...... 

1 
85 

73 

95 

118 

127 

128 

93 

88 

58 

37 

20 
68 
73 
76 
64 
67 
67 
77 
67 
65 
52 

2 
6 
12 
IS 
16 
82 
31 
26 
26 
11 
8 

1 

18 
13 
15 
10 
10 
10 

8 

6 
13 

4 

5 

11 

9 

10 

9 

8 

10 

7 

5 

8 

5 

29 
166 
201 
220 
234 
256 
270 
225 
109 
166 
104 

31,255 

16 
21 
15 
17 
12 
24 
IS 

9 
11 

3 

2 

52,830 
70.965 
59,5.j0 
42. 443 

July 

Aogntt — 
S«ptember. 
Octobor . . . 

37,180 

68,805 

49,710 

31,350 

XoYembtf 

27,735 

DeoMubAf . 

88,840 

Total.. 

870 

686 

143 

180 

108 

87 

2 

2,076 

510,115 

£{«er  tannage  by  rnonthn, 

RECEIPTS  BY  RIVER  IN  TO^B,  1888,  AT  ST.  LOUIS,  MO. 


Months. 


January ... 
February.. 

March 

April ...... 

May 

June 

July 

August.... 
September 
October..., 
November . 
Deoember  . 


Total 


1887. 


Upper 
Missis- 
sippi. 


50 

6,255 

8,286 

11.500 

13, 180 

19, 115 

18,080 

14. 640 

10,200 

9,440 

4,245 


114,940 


132,400 


Lower 

Missis. 

sippi. 


12,206 
25,675 
24,335 
23,120 
17,900 
36,295 
21.755 
16,265 
21,600 

9, 1L>0 


232,915 


268,785 


Illinois. 


19,076 

32,195 

10, 115 

9,210 

3.635 

4,445 

2. 495 

2.000 

2,000 

300 


85,560 


78,560 


Missouri. 


1,200 
1.420 
1,970 
1,475 
3.965 
3,360 
2,990 
1.955 
855 
645 


19,835 


27,700 


Ohio 


12, 540 

25, 700 

30,010 

32,050 

8,085 

7,360 

166 

70 

3,650 


119.630 


121, 670 


Cumber* 
land  and 
Tennes- 
see. 


1,240 
8,065 
1,735 
8.075 
3,745 
2,710 
3,335 
1.H55 
975 
2.340 
1,600 


25,076 


23,815 


By  raft. 


2,185 
12, 155 

8,635 
21,395 
19,000 
26,400 
16.810 
18,715 

5,300 
200 


130,855 


213, 165 


Total 
ton^. 


13, 495 
69,995 
105,826 
88, 426 
OK.  905 
9J,8G5 
84,735 
54,720 
55,6Uo 
48,  230 
16, 010 


728, 810 


8C6,045 


TONS  OF  FREIGHT  SHIPPED  BY  RIVER,  1888,  AT  ST.  LOUIS,  MO. 


Months. 


January . . . 
Febrnaiy , . 

March 

April 

May 

June 

July 

Ausrust  — 
September. 
October — 
NoTomber . 
December  . 


Total 


Lower 

Missis- 

sippi. 


ENQ  89 


29.545 
43,800 
54.685 
88.070 
29.506 
28. 705 
66,480 
41. 170 
26,100 
22.606 
36,700 


408,445 


Upper 
Missis- 
sippi. 


134 


8.836 
8,255 
12,180 
6,795 
5, 2.15 
5.925 
8,465 
2,080 
1,855 
740 


50,316 


Illinois 
Rivor. 


000 
970 

1.400 
75 

1,420 
050 
570 
300 


6,585 


Missouri 
River. 


640 
330 
970 
905 
345 

1,035 
765 
600 
280 

'    60 


5,920 


Ohio 
Rivor. 


Tennes- 
River. 


1,080 
4.175 
3.615 
1,650 
1,200 
2,560 
2,460 

800 
1,175 

800 


1,710 
1,025 
2,620 
2,895 
2.190 
1,570 
1,395 

920 
1,110 
1,520 

950 


18,995  I      17,905 


Red  and 

Ouachita 

rivers. 


1,950 


1,930 


Total 
tons. 


31.?55 
52,330 
70. 905 
50,550 
42,415 

37.  lao 

6M,805 
49. 710 
31, 350 
27,736 
38.810 


510, 116 
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Simifememt  ahomimf  mtarrmemt  %m  fUmr  mmd  §rmm  If  rirrrfmr  l^SB. 


B^- 


ITpp0r  If iMlMippI  RiT«T bottts I  f8.7<I 

I^vcr  M  iantwtiyp:  Ktrer  boats 20, 1<0 

uUftotoBiTer  boat* 1,107 

MiMMfi  Biver  boftto ^(JO 


T«tol •O.STO 


r»>75  7a.»&ft  31XMI0  «,a77  Of 

WT.OSl  ■  a.73&  5.5M  7«»  3.  Ml 

&:.2.013  149.  CiS  ».5K»  1,177  43 

370.210  7«.82S  2.4S«  45d      


2,St,7f0]      iBl.S7t        237,4»        i^4K  .        1L9B 


SHiPiunrra. 


UMer M iMlwIpvl Rlrer baiito !       t575   4f3  S,3ie 

nuaoto  KIrer  boftU .!       l.LW' 

Miitowl  Bf Tar  baiito !  1C7 l,tM  7S 


T«t«l :.i        2,900    2,408  etc 


MEMOBAlfDUX  <<  CHIOAOO  DRAIKAOB  Aim  WAXES- WAY  ULWB.'' 

Whatever  may  be  the  necessitiea  of  the  city  oi  Chicago  for  local 
drainage,  or  whatever  may  be  the  merits  of  the  scheme  for  draining 
into  the  liliuois  River  as  a  sanitary  measure,  concern  only  the  i>eople 
of  tbe  city  of  Chicago  and  the  inhabitants  of  the  Illinois  Biver  Valley; 
bat  since  this  project  has  been  broaght  forward  by  the  Illinois  legis- 
lature as  a  work  for  the  benefit  of  the  navigation  inrrostod  to  tiiis 
office,  it  is  necessary  to  notice  it.  It  is  noticed,  not  for  the  purpose  of 
commenting  upon  it  as  a  sanitary  necessity  for  the  relief  of  the  densely 
populated  area  in  the  vicinity  of  the  city  of  Chicago,  but  to  present  a 
few  remarks  in  relation  to  the  measure  regarded  as  a  work  for  the 
benefit  of  the  navigation  of  the  Illinois  Biver,  to  be  substituted  for  the 
plan  now  under  execution,  or  to  form  a  part  of  its  continuation. 

In  embarking  upon  any  costly  scheme  for  river  improvement,  after 
the  physical  features  of  the  stream  have  been  well  determined  by  sur- 
veys and  observations.  Congress  has  been  usually  informed  upon  many 
other  matters  connected  with  the  proposed  works,  among  others  the 
following :  • 

1.  What  is  the  character  and  requirement  of  the  navigation  that  must 
be  subserved,  as  to  draught,  width  of  beam,  and  speed;  i.  e.,  what  depth, 
width,  and  velocity  of  current  or  slope  must  the  improved  water-way 
have! 

2.  What  is  the  best  and  most  economical  means  of  meeting  these  re- 
quirements f 

3.  How  far,  without  increased  cost  to  the  public,  may  purely  local 
necessities  be  subserved,  without  material  ii\jury  to  the  requirements  of 
navigation  f 

4«  To  what  extent  is  it  necessary  to  take  private  proi)erty  for  the  pub- 
lic purpose  of  making  the  necessary  improvement!  And  in  this  case  it 
is  also  necessary  to  consider — 

5.  To  what  extent  will  the  United  States  become  responsible  for  dam- 
age to  private  property,  by  modifying  or  allowing  modification  in  works 
for  national  purposes  to  snbserve  jiurely  local  ends  or  objects,  or  by 
entering  jointly  with  localities  in  constructing  channels  for  navigation 
and  local  drainage  f 

The  physicial  peculiarities  of  the  Illinois  Biver  and  the  Chicago  divide 
have  been  so  often  reported  to  Congress  that  it  is  unnecessary  here  to 
again  describe  them. 
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lu  the  act  of  Aogast  11, 1888,  tbe  reqaireraentB  of  any  cbannel  tbsit 
ma}'  be  coDStrticted  via  the  liliuois  Kiver  between  Lake  Michigan  and 
the  Mississippi  River  are  stated  to  be — 

Facilities  adequate  for  the  passage  of  the  largest  Mississippi  River  steam-boats,  aud 
of  naval  vessels  suitable  for  defense,  in  time  of  war. 

As  all  naval  vessels,  as  well  as  steam-boats,  which  at  any  time  will 
patrol  the  Western  rivers,  will  be  built  to  Fuit  the  conditions  of  naviga- 
tion as  they  exist  in  these  streams,  it  is  unnecessary  to  say  that  the 
same  conditions  govern  both  classes  as  far  as  draught  and  general  di- 
mensions are  concerned.  A  channel  which  will  ]>ass  the  largest  Missis- 
sippi Eiver  steam  boat  that  can  reach  the  moutli  of  the  Illinois  durins: 
ordinary  seasons  of  navigation  will  pass,  in  all  )>robabi]ity,  any  naval 
vessel  that  will  ever  be  found  in  the  vicinity  of  the  Upper  Mississippi 
River. 

Under  these  conditions,  without  any  attempt  at  this  time  to  answer 
the  above  questions  fully  or  in  detail,  a  few  remarks  are  now  made 
simply  to  indicate  that  there  may  be  points  in  connection  with  this  sub- 
ject that  are  ]>recipitated  by  the  resolutions  of  the  legislature  of  the 
State  of  Illinois  requesting  a  stoppage  of  work  under  the  project  that 
is  now  nearly  completed,  and  the  adoption  of  another  plan  by  the 
General  Government,  that  should  be  thoroughly  investigated  by  com- 
petent persons,  acting  under  the  direction  of  Congress^  in  order  that 
the  interests  of  the  United  States  and  the  public  In  this  proposed  line 
of  communication  may  be  properly  guarded,  and  the  United  States  be 
not  involved  in  expense  or  become  responsible  for  damages  by  flowage 
or  otherwise  beyond  what  the  public  interests  of  navigation  demand 
and  make  necessary,  except  after  full  understanding  of  the  circum- 
stances and  requirements  of  the  case,  both  local  and  national. 

The  annual  reports  of  the  Chief  of  Engineers,  U.  S.  A.,  and  of  the 
Mississippi  River  Commission,  as  well  as  the  special  reports  upon  tbe 
Illinois  River  hitherto  published  by  Congress,  give  full  information  upon 
the  navigation  and  requirements  for  navigation  of  the  various  Western 
rivers,  and  especially  of  the  Mississippi  River,  the  most  im])ortant  of 
all.  These,  conditions  and  requirements,  as  they  then  existed,  were 
considered  when  the  depth  required  in  the  Illinois  River  was  fixed  at  7 
feet  at  low  water  upon  the  miter-sills  of  locks  and  upon  bars,  and  .the 
dimensions  of  tBe  locks  fixed  at  350  feet  in  length  and  75  feet  in  width 
of  lock-chambers.  The  conditions  which  determined  these  dimensions 
have  not  changed  since  the  present  project  was  adopted,  as  may  be  seen 
from  the  following  facts  taken  mainly  from  the  official  reports  of  the 
Chief  of  Engineers,  U.  S.  A.,  made  during  the  past  two  years. 

Under  specific  appropriations  for  river  and  harbor  improvements  the 
United  States  Government  is  now  laboring  to  secure  throughout  various 
divisions  of  the  Mississippi  River  the  following  depths  at  low  water: 

1.  Above  the  month  of  the  Illinou  River, — Six  feet  ultimately.  At 
present  there  does  not  exceed,  at  low  water,  4  feet  at  numerous  points. 
At  other  points  there  does  not  exceed  3  feet  depth. 

2.  Between  the  mouth  of  the  lUivwis  and  8t.  Lonis.^To  maintain  6  feet 
depth.  Pilots  na\i^ating  the  Mississippi  report  that  the  low-water 
depths  in  188G  and  1887  were  less  than  5  feet  at  several  points. 

3.  From  St.  Lovis  to  the  mouth  of  the  Ohio  River. — Eight  feet  ultimately. 
At  present  the  low-water  depth  in  the  channel  does  not  exceed  at  some 
points  4 j  to  5  leet.  Nearly  $17,000,000  will  be  required  in  all  to  attain 
8  feet  in  depth,  if  the  estimates  prove  correct. 

4.  Btttcein  Cairo  and  the  Head  of  the  Pauses. — Ten  feet  ultimately. 
At  present  there  is  less  than  8  feet  depth  at  numerous  points  when  the 
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gaage  reads  neailj  that  much  al)ove  low  water,  the  boltom  of  tbe 
MissisAippi  being  nnstable.  Tbe  ^lississippi  River  Commis'iioD^a  orig- 
inal estimate  to  secure  10  feet  low-water  depth  from  Cairo  to  the  Uead 
of  the  Parses  was  (33,000,000.  bince  that  estimate  was  made  more 
than  $13,000,000  have  been  appropriate«l,  resnltiug  in  deepening  two 
oot  of  six  bad  reaches,  bnt  not  in  completing  the  improvement  at 
either  of  them,  and  it  is  not  known  whether  the  Commission  now  ad- 
heres to  its  original  estimate. 

Tbe  largest  steamers  that  navigate  the  Mississippi  Biver  above 
Vicksbnrg  have  a  depth  of  hold  not  exceeding  U  fe«-t.  Tbe  largest 
steamer  that  reaches  the  month  of  the  Illinois  Biver  has  a  depth  of 
hold  of  only  6  feet  1  inch,  and  is  3^K)  feet  in  length. 

No  record  has  been  found  of  as  great  a  draught  as  7  feet  ever  having 
been  habitually  carried  by  any  steamboat  above  St.  Louis  as  far  as  the 
mouth  of  the  Illinois  River^  and  Congress  has  not  embarked  in  any  im- 
provement of  that  river  in  tbe  vicinity  of  the  Illinois,  or  above  the 
mouth  of  the  Ohio  Biver,  looking  to  an  ultimate  depth  greater  than  8 
feet 

It  is  not  evident  that  it  has  ever  been  the  custom  of  Congress  to 
appropriate  money  to  facilitate  through  navigation  by  providing,  at 
increased  cost,  for  greater  width  and  depth  of  channels  than  required 
by  tbe  class  of  vessels  that  can  reach  tbe  locus  of  tbe  proposed  improve- 
ment through  its  connecting  links,  and  from  the  published  dimensions 
of  vessels  navigating  tbe  Western  rivers,  which  vessels  are  built  pre- 
sumably best  to  meet  tbeir  requirements  and  tbe  circumstances  of  the 
navigation  of  those  streams,  it  can  be  easily  determined  what  depth 
and  width  of  channel  is  sufficient  for  tbeir  requirements.  The  pressing 
present  necessities  of  river  navigation  throughout  the  Union  should 
very  properly  first  be  met  before  unnecessary  facilities  are  provided  for 
a  s]>ecial  locality. 

The  city  of  Chicago,  for  better  drainage,  as  formulated  by  the  engi- 
neers in  tbe  employ  of  tbe  city,  requires  a  channel  from  18  to  22  feet 
in  depth,  IGO  feet  wide,  with  a  slope  and  current  sufficient  to  give  a 
discbarge  of  Irom  300,000  to  600,000  cubic  feet  per  minute.  The  pres- 
ent discbarge  of  the  Illinois  Biver  is  sufficient  for  tbe  supply  of  the 
channel  for  navigation,  under  tbe  plan  now  in  course  of  construction, 
and  little  or  no  land  will  be  flooded  by  tbe  necessary  works  of  naviga- 
tion ;  but  an  increased  discbarge,  of  300,000  to  600,000  cubic  feet  per 
minute,  will  introduce  into  a  system  of  navigation  by  locks  and  dams, 
and  into  a  restricted  canal  and  river  (Desplains),  which  S3^steui  must  be 
adopted  from  Chicago  to  La  Salle  (100  miles)  a  current  which  is  to  a 
greater  or  less  degree  injurious  to  navigation;  will  maintain  constantly 
at  much  above  tbe  flood  stage  one  of  tbe  main  tributaries  of  the  Illi- 
nois Biver  (Desplains),  and  make  damaging  floo<ls  possible  upon  the 
superposition  of  ordinary  summer  freshets  in  any  one  or  more  of  the 
other  tributaries  of  tbe  Illinois  at  times  when  floods  would  not  other- 
wise occur;  will  make  much  more  costly  tbe  long  rock  cut  through  the 
Chicago  divide,  due  to  increased  depth  required  to  give  the  necessaiy 
s]o])e  and  discbarge,  and  ranch  more  costly  the  works  for  establishing 
the  navigation  between  Lockport  and  La  Salle  (where  there  is  a  descent 
of  more  than  140  feet  in  tbe  river  surface),  to  take  care  of  tbe  surface 
4liKcharge,  and  to  guard  against  damage  by  floods;  will  maintain  the 
Lower  Illinois  River  several  feet  (variously  estimated  at  from  5  to  10 
feet)  above  its  normal  level,  and  cause  to  be  flooded,  at  times  when  it 
otherwiKe  would  not  be  flooded,  from  100,000  to  300,000  acres  of  land  in 
the  Illinois  Valley. 
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While  necessarily  employing  locks  ami  danis  for  navigation  from 
Lockpoit  to  La  Salle,  this  di^icliarge  will  deprive  an  otherwise  slack- 
water  system  of  all  the  advantages  of  that  system,  while  retaining  its 
obstrnctive  featnres,  and  while  increasing  the  cost  of  the  work  will 
cause  damage  by  overflow  of  lands  that  the  requirements  of  the  public 
for  a  navigal>]e  channel  between  Lake  Michigan  and  the  Mississippi 
Biver  by  no  means  make  necessary,  and  will  resnlt  In  benefiting  navi- 
gation on  the  Illinois  Biver,  if  it  can  be  said  to  benefit  it  at  all,  oul^^ 
in  the  substitution  upon  the  Lower  Illinois,  at  vastly  increased  expense, 
of  7  feet  open  river  navigation  (with  a  current  opposing  up  stream  navi- 
gation for  225  miles)  for  7  feet  slack  water  navigation,  ofieriiig  equal 
facilities  for  both  up-stream  and  down-stream  navigation,  with  tbnr 
locks  and  dams  obstructing  navigation  to  the  extent  of  the  time  con- 
sumed by  lockages  thereat,  which  latter  system  is  already  nearly  com- 
pleted and  paid  for. 

The  resolution  of  the  Illinois  legislature,  reciting  the  increase  since 
1880  in  the  discharge  of  the  Illinois  and  Michigan  Canal  into  the  Illinois 
Biver,  and  partly  on  that  account  demanding  stoppage  of  work  on  (he 
locks  and  dams  at  La  Grange  and  Kampsville  and  the  improvement  of 
the  Lower  Illinois  Biver  by  dredging  and  the  adoption  of  another  plan 
of  improvement,  is  misleading  as  far  as  it  causes  it  to  be  inferred  that 
the  discharge  of  the  Illinois  Biver  has  been  increased  50  per  cent;  since 
18S0,  and  that  it  is  now  sufficient  to  maintain  an  open-river  navigation 
by  dredging  through  bars  in  its  channel  at  reasonable  expense,  or  at 
less  expense  than  the  completion  of  the  locks  and  dams  at  La  Grange 
and  Kampsville. 

The  present  discharge  of  the  Illinois  and  Michigan  Canal,  as  meas- 
ured under  my  direction,  is  about  700  cubic  feet  per  second:  a  few 
cubic  feet,  more  or  less.  An  increase,  as  shown  below,  of  119  cuoic  feet 
per  second  since  1880,  if  the  entire  increase  in  the  measured  low-water 
discharge  of  the  Illinois  Biver  may  be  attribute<l  to  it.  The  discharge 
of  the  Illinois  I^iver  was  measured  2  feet  abo\e  the  extreme  low- water 
stage  at  La  Grange,  70  miles  above  irs  mouth,  in  1887,  and  shows  the 
low- water  discharge  to  be  1,685  cubic  feet  per  second.  The  same  stage 
was  reached  in  1880  and  1888.  This  discharge  is  insufficient  to  main- 
tain a  channel  of  sufficient  width  and  depth  in  the  Illinois  Biver  by 
dredging  at  reasonable  cost,  and  it  shows  decisively  that  the  present 
low- water  discharge  of  the  Illinois  Uiver  does  not  greatly  exceed  the 
low-water  discharge  taken  when  i>launing  the  present  system  of  im- 
provement in  1880,  viz;  1,560  cubic  feet  per  second,  the  increase  being 
less  than  8  per  cent,  instead  of  50  i)er  cent.,  as  left  to  be  inferred  by  the 
joint  resolution  of  the  Illinois  legislature. 

To  secure  a  channel  of  equal  depth  as  that  proposed  by  the  locks  and 
dams  on  the  Illinois  Biver,  and  of  much  less  width  and  capacity,  even 
if  the  discharge  be  sufficient  to  fill  and  maintain  the  dredged  cuts 
through  bars  without  a  costly  system  of  wing-dams,  which  is  doubtful, 
would  require  not  less,  and  probably  more,  than  6,000,000  cubic  yards 
of  dredging,  which  would  employ  the  two  dredges  now  owned  by  the 
United  States  at  least  twenty  years  to  execute. 

To  obtain  the  same  result  as  will  be  attained  by  the  completion  of 
the  locks  and  dams  by  giving  an  increased  discharge  to  the  Illinois 
Biver  by  increasing  the  dimensions  and  slope  of  the  cut  beyond  what 
is  necessary  for  navigation  across  the  Chicago  divide  would  increase 
the  cost  of  that  cut  beyond  what  is  necessary  for  navigation  at  least 
three  times  the  entire  cost  of  the  Lower  Illinois  Biver  improvement,  to 
which  should  be  added  the  cost  of  those  works,  thus  rendered  uuueo- 
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e88ary  after  tliey  have  beeu  nearly  corn  plot  od,  and  tbc  increased  cost 
of  safely  conducting  this  water  down  tbe  slope  from  Lock  port  to  La 
Salle,  and  also  tbe  cost  of  land  damages  by  resolting  tloiMliiig. 

The  completion  of  the  locks  and  dams  in  the  Illinois  Kiver  thcrefiire 
offers  an  eiiVctnaU  and  the  most  speedy  and  econcmiical,  solution  of  the 
question  of  the  improvement  of  the  low-water  navigation  of  the  Illinois 
Uiver.  When  any  better,  or  even  an  equivalent,  sysitem  shall  have  beeu 
substituted  without  increased  cost  to  the  United  States  as  an  iucideiit 
or  result  of  works  designed  for  meeting  purely  local  necessities  for 
drainage  and  sewerage  not  at  all  connected  with  interests  of  navigation, 
\i  will  then  be  time  to  remove  these  works  as  no  longer  necessary.  At 
)>resent  no  project  of  this  kind  has  been  definitely  adopted,  or  will  proli- 
ably  be  executed  within  the  next  ten  yciirs  if  adopted,  the  amount  of 
work  being  so  great;  and  abandonment  of  the  work  on  the  Illinois  River 
now  means  simply  an  indefinite  posti)ouement  of  that  needed  improve- 
ment. Its  completion  is  a  matter  of  less  than  20  per  cent,  of  its  total 
cost,  including  the  works  at  Henry  and  Copperas  Creek,  and  can  be  done 
in  one  working  season  if  means  are  made  available.  If  now  abaodontnl, 
80  per  cent,  of  its  cost  will  be  lost,  without  any  return  whatever  to  the 
public  for  its  expenditure,  as  far  as  the  two  lower  locks  and  dams  are 
concerne<1. 

The  laws  and  resolutions  passed  by  the  Illinois  legislature,  and  sab* 
mitteil  herewith,  simi>ly  emphasize  the  importance  of  a  thorough  inves* 
tigation,  under  direction  of  Congress,  of  all  the  circumstances  and  re- 
quirements of  the  navigation  of  the  Illinois  liiver,  and  of  the  present 
status  and  requirements  of  the  navigation  of  the  western  rivers  con- 
nected therewith,  in  order  that  the  interests  of  the  Uuitc^d  States  may 
be  properly  guarded  in  the  adoption  of  any  plan  for  the  completion  or 
extension  of  the  water  way  via  the  Illinois  liiver  from  the  Mississippi 

Biver  to  Lake  Michigan, 

•  •  •  •  •  • 

W.  L.  Marshall, 

Captain  of  EngincerB^ 


Chicago  Drainage  and  Watkr-way  Laws. 

[PaUU»li«d  by  tbe  Cittzenft'  AasooiaUon  of  Chicago.— From  tbe  Chioa^  Logml  News  edition  of  tbe 

laws  of  1889.] 

To  create  aanitary  dUiricU  and  to  remove  ohstructioM  in  the  Deeplainee  and  IllinoU 

riverSf  etc. 

Seo.  !  Seo. 

186.  iDcorporatlngBfLnitary  dUtrict— qneetion,      100.  AeAessmente— installments—Interest. 

bow  submitted — coiumissioners,  eta  i  200.  Wbou  assessments  payable  by  instull men ts — 

187.  Jndicisl  notice  of  district — organisation^  [  bonds  may  be  issued. 

counly  Judge.  '  201.  Pnvate  property— bow  taken  for  impiove- 

188.  Trustees— election  snd  terms  of.  '  raent. 

160.  Trustees   constitnte  a   board— duties   and  .  202.  May  acquire  rigbt  of  way. 

powers  of.  '  203.  Sjiocial   assessments — damage   to   property 

100.  Ortliuanoe   making  appropriation— pnblica-  and  cost  of  acquiring. 

tion  of.  I  204.  Liability  of  saniiarv  district  for  damages. 

101.  Onlinanors  and  resolutions — evidence.  i  205.  Capacity  of  cbduuel  or  outlet. 

192.  B<>ard  of  trustees— powers  of.  i  SOtt.  Sanitary  districts— ftiilure   to  comply  with 

IKI.  May  purchase  and  sell  real  estate.  '  act— remedy— penalty. 

104.  May  borrow  money— limitat  ion  '  207.  Act— bow  construed. 

196.  To  provide  for  direct  annual  tax— net  earn-  i  208.  Channel— how  to  be  constructed. 

iugs.  200.  Cliauntl— when  completed— Control  of. 

106.  Contracts— how  let.  i  210.  May  permit  territories  outside  to  drain,  etc 

197.  Trustees  mav  levy  and  c  Uect  taxes,  etc.  '  211.  When  city  or  vilbnie  owns  water- works,  etc. 

198.  Expenses   of  improTeiuent — special  assess*  212.  Wlum  cliaunel  constructed— commissioners 

ments— general  tax.  i  to  inspect  its  work. 

AK  ACT  to  create  sanitary  districts  and  to  remove  obstructions  in  the  Desplaines  and  Illinois  rirera^ 

approved  May  20, 1889 ;  in  force  July  1,  1889. 

186.  Incorporating  SANITARY  DISTRICT— QURSTioN,  how  scBunTTRD-  commission- 
BRS.]  $  1.  Be  it  enacted  by  the  people  of  the  State  of  IlUnoie,  represented  in  the  general 
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assembly,  That  whenever  any  area  of  contignons  territory  within  the  limitaof  a  Binglo 
county  ^all  contain  two  or  more  incorporated  cities,  towns,  or  villages,  and  shall  be 
so  situated  that  the  maintenance  of  a  common  outlet  for  the  drainage  thereof  will 
conduce  to  the  preservation  of  the  (Kiblic  bealth,  the  same  may  bo  incorporated  as  a 
sanitary  district  under  this  act,  in  the  manner  following :  Any*5.000  legal  votere  resi- 
dent within  the  limits  of  such  proposed  sanitary  district  may  petition  the  county  Judge 
of  the  county  in  which  they  reside  to  cause  the  question  to  be  submitted  to  the  leg»l 
voters  of  such  proposed  district  whether  they  will  organize  as  a  sanitary  district  under 
this  act.  Such  petition  shall  be  addressed  to  the  county  jud;;e,  and  shall  contain  a 
definite  description  of  the  territory  intended  to  be  embraced  in  such  district,  and  the 
name  of  such  proposed  sanitary  district :  Provided,  however,  that  no  territory  shall  be 
included  in  any  municipal  corporation  formed  hereunder  which  is  not  situated  within 
the  limits  of  a  city,  incorporated  town,  or  village,  or  within  three  miles  thereof,  and 
no  territory  shall  be  included  within  more  than  one  sanitary  district  under  this  act. 
Upon  the  filing  of  such  petition  in  the  ofiice  of  the  county  clerk  of  the  county  in 
which  such  territory  is  situated  it  shall  be  the  duty  of  the  county  Jud^e  to  call  to  his 
assistance  two  judges  of  the  circuit  court,  and  such  judges  shall  constitute  a  board  of 
commissioners,  which  shall  have  power  and  authority  to  consider  the  boundaries  of 
any  such  proposed  sanitary  district,  whether  the  same  shall  be  described  in  snoh 
petition  or  otherwise.  Notice  shall  be  ftxvesi  by  such  county  j  udffe  of  the  time  and  plaoe 
where  such  commissioners  will  meet,  by  a  publication  inserted  in  one  or  more  dailv 
papers  published  in  such  county,  at  least  twenty  days  prior  to  such  meeting.  At  suoh 
meeting  the  county  judge  shall  preside,  and  all  persons  in  such  proposed  sanitary 
district  sball  have  an  opportunity  to  be  heard  touching  the  location  and  boundary 
of  such  proposed  district,  and  make  suggestions  regarding  the  same,  and  sueh  com- 
missioners, after  hearing  statements,  evidence,  andsoggestions,  shall  fix  and  deter- 
mine the  limits  and  boundaries  of  such  propceed  district,  and  for  that  purpose  and  to 
that  extent  may  alter  and  amend  such  petition.  After  such  determination  by  said 
commissioners,  or  a  majority  of  them,  tne  county  judge  shall  submit  to  the  legal 
voters  of  the  proposed  sanitary  district  the  question  of  tne  organization  and  establish- 
ment of  the  proposed  sanitary  district,  as  determined  by  said  commissioners,  at  mn 
election  to  be  held  on  the  first  Tuesday  after  the  first  Monday  in  November  thenoe 
next  ensuiuff.  Notice  whereof  shall  be  given  by  said  commissioners,  at  least  twentv 
days  prior  thereto,  by  publication  in  one  or  more  dailv  papers  published  within  such 
proposed  sanitary  district,  such  notice  to  specify  brieny  the  purpose  of  such  election, 
witb  a  description  of  such  proposed  district.  Each  legal  voter  resident  within  such 
proposed  sanitary  district  shall  have  the  right  to  oast  a  ballot  at  such  election,  with 
the  words  thereon,  *'  For  Sanitary  District,*'  or  ''Against  Sanitary  District."  The 
ballots  so  cast  shall  be  received,  returned,  and  canvassed  in  the  same  manner  and  by 
the  same  ofiBcers  as  is  provided  by  law  in  the  case  of  ballots  cast  for  county  officers. 
The  county  judge  shall  cause  a  statement  of  the  result  of  such  election  to  be  spread 
upon  the  records  of  the  county  court.  If  a  majority  of  the  votes  cast  upon  the  ques- 
tion of  the  incorporation  of  the  proposed  sanitary  district  shall  be  in  £svor  oi  the 
proposed  sanitary  district,  such  proposed  district  shall  thenceforth  be  deemed  an  or- 
ganized sanitary  district  under  this  act. 

187.  Judicial  notick  of  district — organization— klbctiom — county  judok. 
6  2.  All  courts  in  this  State  shall  take  judicial  notice  of  the  existence  of  all  sani- 
tary districts  organized  under  this  act.  Upon  the  organization  of  any  sanitary  dis- 
trict under  this  act  the  county  jnd^e  shall  call  an  election  to  elect  officers  and  cause 
notice  thereof  to  be  posted  or  published,  and  perform  all  other  acts  in  referenoe  to 
such  election  in  like  manner  as  nearly  as  may  be,  as  he  is  required  to  perform  in 
reference  to  the  election  of  officers  in  newly  organized  cities  under  the  provisions  of 
an  act  entitled  ''An  act  to  provide  for  the  incorporation  of  cities  and  villages,"  ap- 
proved April  10,  1872. 

18».  Trustkes—eLtKCTION  AND  TERMS  OF.}  $  3.  In  each  sanitary  district  organ- 
ized under  this  act,  there  shall  be  elected  nine  trustees  who  shall  hold  their  offices 
ior  five  years,  and  until  their  successors  are  elected  and  qualified,  except  the  term  of 
office  of  the  first  trustees  elected,  shall  be  until  five  years  after  the  first  Monday  in 
December  after  their  election.  The  election  of  trustees,  after  the  first,  shall  be  on  the 
Tuesday  next  after  the  first  Monday  in  November  in  every  fifth  year.  In  all  elections 
for  trustees  each  qualified  voter  may  vote  for  as  many  eandidates  as  there  are  trustees 
to  be  elected,  or  he  may  distribute  his  vote  among  not  less  than  five-ninths  of  the  can- 
didates to  be  elected,  giving  to  each  of  the  candidates  among  whom  he  distributes 
the  same,  the  same  number  of  votes  or  fractional  parts  of  voles.  The  trustees  shall 
choose  one  of  tbelr  number  president,  and  sueh  sanitary  district  shall,  from  the  time 
of  the  first  election  held  by  it  under  this  act.  be  construed  in  law  and  equity  a  body 
corporate  and  politic,  and  by  the  name  and  style  of  the  sanitary  district  or  ■        , 

and  by  such  name  and  style  may  sue  and  be  sued,  contract  and  be  contraoted  with, 
acquire  and  hold  real  estate  and  personal  property  necessary  for  corporate  purposes^ 
and  adopt  a  common  seal  and  alter  the  same  at  pleasure. 
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lJ*9.  Tnr^TKF!?  c.oNSTiTrTE  A  BuARU— DL'TiKS  AND  POWERf^OF.]  $4.  Tli»*  trustees 
elected  in  piiiHuance  of  tho  fon>»()iu<]^  ]>rciviHioM8  of  this  act  Fbali  coustitnte  a  tHMird 
uf  truttoes  ibr  the  dibtriet  by  which  they  are  elected,  which  board  of  tni8tee8  is  hereby 
declared  to  be  the  corp<»rate  authoritiea  of  snch  sanitary  district,  and  ahall  exereiae 
all  tho  powers  and  luauage  and  control  all  the  aflaira  and  property  of  sach  district. 
Said  board  of  trustees  shall  have  the  right  to  elect  a  cierk,  treasurer,  chief  ougineer, 
and  attorney  for  snch  municipality,  who  shall  hold  their  res])ective  otlires  during 
the  pleasure  of  the  board,  and  who  shall  give  snch  bond  as  may  be  required  by  said 
board.  Said  board  may  prescribe  the  duties  iiDd  fix  the  compensation  of  all  the 
othcers  and  employes  of  said  sanitary  district:  Prorided^  kmcerer^  that  the  salar>' 
of  t  he  president  of  Siiid  board  of  trustees  shall  in  no  case  exceed  tho  sum  of  four  thou- 
sand dollars  per  annum ;  and  the  salary  of  the  other  members  of  said  board  shall  not 
exceed  three  thousand  dollarH  per  annum.  And  provided /vrthtr^  That  the  amount  re- 
ceived by  any  attorney  shall  not  exceed  the  sum  of  tive  thousand  dollars  ($5,0OU)  per 
annum.  Said  board  of  trustees  shall  have  full  power  t<o  pass  all  necessary  ordiuaneca, 
rules,  and  regulations  for  the  proper  management  and  conduct  of  the  basinees  of  said 
board  of  trnstees  and  of  said  corporation,  and  for  carrying  into  effect  the  objeets  for 
which  snch  sanitary  district  is  formed. 

190.  Ordinances  making  appropriation— publication  of.]  i  5.  All  ordi- 
nauces  making  any  appropriations  shall,  within  one  month  after  tbey^  are  parsed,  be 
published  at  lea^^t.  once  in  a  newspaper  published  in  snch  district,  or  if  no  such  news- 
paper of  general  circulation  is  published  therein,  by  posting  copies  of  tho  same  in 
three  public  places  in  the  district;  and  no  such  ordinance  shall  take  elfect  until  ten 
days  alter  it  is  so  published,  and  all  other  ordinances,  orders,  and  rosolaiiuna  shall 
take  eflect  from  and  alter  their  passage  unless  otherwise  provided  therein. 

191.  Ordixancks  and  rksolutions — EViDKNCE.]  ^  6.  All  Ordinances,  orders, 
and  resolutions,  and  tho  date  of  publication  thereof,  may  be  proven  by  tho  certificate 
of  the  clerk,  under  the  seal  of  tho  corporation,  and  when  priuted  in  book  or  pamphlet 
form  and  purporting  to  be  pnblisheil  by  the  board  of  trustees,  and  such  book  or 
pamphlet  shall  be  received  an  evidence  of  the  passage  and  legal  publication  of  each 
ordinances,  onlers,  and  resolution,  as  of  the  dates  mentioned  in  such  book,  or  pamphlet, 
in  all  courts  and  places  without  further  proof. 

192.  Board  of  trustkes— powers  of.")  $  7.  The  board  of  trnstees  of  wiy 
sanitary  district  organized  under  this  act  shall  have  power  to  provide  for  the  drain- 
ago  of  such  district  by  laying  out,  establishing,  constructing,  and  maintaining  one 
or  more  main  channels,  drains,  ditches,  and  outlets  for  carrying  off  and  disposing  of 
the  drainage  (Including  the  sewage)  of  such  district,  together  with  snch  adjnncta  and 
additions  thereto  as  may  be  necessary  or  proper  to  cause  such  chanm  la  or  outlets  to 
accomplish  the  cud  for  which  they  are  designed  in  a  satisfactory  manner ;  also  to 
make  and  establish  docks  adjacent  to  any  navigable  channel  maile  under  the  pro- 
vinionshereof  for  drainage  purposes,  and  to  letise,  manage,  and  control  such  docks, 
and  also  to  control  and  dispose  of  any  water-power  which  may  be  incidentally  created 
tn  the  construction  and  use  of  said  channels  or  outlets,  but  in  no  case  shall  said 
board  have  any  power  to  control  water  after  it  passes  beyond  its  channel,  water- 
ways, races,  or  structures  into  a  river,  or  natural  water-way,  or  channel,  or  water- 
power,  or  docks  situated  on  snch  river  or  natural  water-way  or  channel:  Pravidedy 
however,  nothing  in  this  act  shall  be  construed  to  abridge  or  prevent  tho  State  from 
hereafter  requiring  a  portion  of  the  funds  derived  from  such  water-itower,  dockage, 
or  wharfage  to  bo  paid  into  the  State  Treasury  to  be  used  for  State  purposes.  Snoh 
channels  or  outlets  may  extend  outside  of  the  territory  included  within  such  sanitarv- 
disti  icr,  and  the  rights  and  powers  of  said  board  of  trustees  over  the  portion  of  soch 
channel  or  outlet  lying  outside  of  such  district  shall  be  the  same  as  those  vested  in 
said  board  over  that  portion  of  such  channels  or  outlets  within  the  said  district. 

19o.  May  purchase  and  sell  real  estate,  etc.]  $  8.  Such  sanitary  district 
may  ac(| aire  by  purchase,  condemnation,  or  otherwise  any  and  all  real  and  personal 
property,  right  of  way  and  privilege,  either  within  or  without  its  corporate  limits, 
that  ui.iy  be  required  for  its  corporate  purposes:  Provided,  all  moneys  for  the  pur- 
cha.se  and  condemnation  of  any  property  shall  be  paid  before  possession  is  taken, 
or  any  work  done  on  the  premises  damaged  by  the  construction  of  such  channel  or 
outlet,  and  in  case  of  an  appeal  from  the  county  court  taken  by  either  party  whereby 
tho  amount  of  damages  is  not  finally  determined,  the  amount  of  judgment  i'l  snch 
court  shall  be  deposited  at  some  bank,  to  be  designated  by  the  judge  tnereof,  subject 
to  the  payment  of  such  damages  on  orders  signed  by  such  county  judge,  whenever 
the  amount  of  damages  is  finally  determined;  and  when  not  longer  requiredfor  soch 
purposes  to  sell,  convey,  vacate,  and  release  the  same,  subject  to  the  reservation  con- 
tained in  section  7,  relating  to  water-powers  and  docks. 

194.  May  borrow  money — limitation.]  $  9.  The  corporation  may  borrow 
money  for  corporat-e  purposes  and  liiay  issue  bonds  therefor,  but  shall  not  become  in- 
debted, in  any  mauner  or  for  any  purpose,  to  an  amount  in  the  aggregate  to  exceed 
five  per  centum  on  the  valuation  of  taxable  property  therein,  to  be  ascertained  by 
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the  last  asaeasment  for  St-ate  nud  comity  taxes  previous  to  the  inclining  of  such  in- 
debtedness: Provided^  however,  That  sakl  live  per  centum  shall  not  exceed  the  sum  of 
fifteen  million  dollars  ($15,000,000). 

1&6.      To  PROVIDK  FOR  DIRECT  ANNUAL  TAX— NKTKARNING8.]     i    10.   At  the  time  or 

before  incurring  any  indebted ness^  the  board  of  trustees  shall  provide  for  the  coUec* 
tion  of  a  direct  annual  tax  suflicient  to  pay  the  inten>st  on  snch  debt  as  it  falls  due, 
and  also  to  pay  and  discharge  tbe  principal  thereof  ns  the  same  shall  fall  due,  and  at 
least  within  twenty  years  from  the  time  of  contracting  the  same:  Frocidtd,  that  the 
net  earnings  from  water-power  and  docks  may  be  appropriated  and  applied  to  the 
purpose  of  paying  the  interest  or  principal  of  snch  Indebtedness,  or  *x>th,  and  to  the 
extent  that  they  will  suffice,  the  direct  tax  may  be  i-emitted. 

196.  Contracts — how  let.]  $  11.  All  contracts  for  work  to  be  done  by  snch 
mnnioipality  the  expense  of  which  will  exceed  five  hundred  dollars  shall  be  let  to 
tbe  lowest  responsible  bidder  therefor  npon  not  less  than  sixty  days'  public  notice  of 
the  terms  and  conditions  upon  which  the  contract  is  to  he  let  having  been  given  by 
publication  in  a  newspaper  of  general  circulation  published  in  said  diHtrict,  and  the 
said  board  shall  have  the  power  and  authority  to  reject  any  and  all  bids  and  readver- 
tise:  Provided^  No  person  shall  be  employed  on  said  work  unless  he  is  a  citizen  of  the 
United  States  or  has  in  good  faith  declared  his  intentions  to  become  such  citizen.  In 
all  cases  where  an  alien,  after  filing  his  declaration  of  intention  to  become  a  citizen 
of  the  United  States,  shall  for  the  space  of  three  months  after  he  could  lawfully  do 
80  fail  to  take  out  his  final  papers  and  conipl-  te  his  citizeuship,  such  failure  shall  he 
prima  facie  evidence  that  his  declaration  of  intentions  was  not  made  in  good  faith. 
And  that  eight  hours  shall  constitute  a  day's  work. 

197.  Trustees  may  levy  and  collect  taxes,  etc.]  $  12.  The  board  of  trus- 
tees may  levy  and  collect  taxes  for  corporate  purposes  upon  property  within  the  torri- 
torial  limits  of  such  sanitary  district,  the  aggregate  amount  of  which  in  any  one  ye;^ 
shall  not  exceed  one-half  of  one  per  centum  of  the  value  of  the  taxable  property 
within  the  corporate  Umits  ns  the  same  shall  be  assessed  and  equ.ilized  for  State  and 
Ci  nnty  taxes  of  the  year  in  which  the  levy  is  made.  Said  board  shall  cause  the 
amount  required  to  be  raised  by  taxation  in  each  year,  to  be  certified  by  the  county 
clerk,  on  or  before  tbe  second  Tuesday  in  August,  as  provided  in  section  one  hundred 
and  twenty-two  of  the  general  revenue  law.  All  taxes  so  levied  and  certified  shall 
be  collected  and  enforced  in  tl;e  same  manner  and  by  the  same  officers  as  State  and 
county  taxes,  and  shall  be  paid  over  by  the  officer  collecting  the  same  to  the  treasurer 
of  the  sanitary  district  in  the  manner  and  at  the  time  provided  by  the  general  revenue 
law. 

198.  Expenses  of  improtbmrnt— special  assessments— general  tax.]  $  13. 
Tbe  board  of  trustees  shall  have  power  to  defray  the  expenses  of  any  improvement 
made  by  it  in  the  execution  of  the  powers  hereby  granted  to  such  incorporation,  by 
special  assessment  or  by  general  taxation,  or  partly  by  special  assessment  and  partly 
by  general  taxation,  as  they  shall  by  ordinance  prescribe.  It  shall  constitute  no 
objection  to  any  special  assessment  that  the  improvement  for  which  the  same  is  levied 
is  partly  outside  the  limits  of  such  incorporation,  but  no  special  assessment  shall  be 
made  npon  property  situated  outside  of  such  sanitary  district,  and  in  no  case  shall 
any  property  be  assessed  more  than  it  will  be  beuefitod  by  the  improvement  for  which 
the  assessment  is  levied.  The  proceedings  for  making,  levying,  collecting,  and  en- 
forciuj^  of  any  special  assessment  levied  hereunder  shall  be  the  same  as  nearly  as  may 
be  as  IS  prescribed  by  article  nine  of  an  act  entitled  '*An  act  to  provide  for  the  incor- 
poration of  cities  and  villages,"  approved  April  10,  187^.  Whenever  in  said  act  the 
words  **  city  council "  are  used  the  same  shall  apply  to  the  board  of  trustees  consti- 
tuted by  this  act,  and  the  words  applying  to  the  city  or  its  officers  in  that  article  shall 
be  held  to  apply  to  the  corporation  hereby  created  and  to  its  officers. 

199.  Assessment— installments — interest.]  i  14.  When  any  assessment  is 
made  under  this  act  the  ordinauce  authorizing  such  assessment  may  provide  that  it 
be  divided  into  equal  annual  installments,  not  more  than  twenty  in  number,  and  fix 
the  amount  and  time  of  payment  of  each  installment,  and  that  the  installment  shall 
bear  interest  at  a  rate  not  exceeding  six  per  cent,  per  annum,  payable  annually,  from 
the  date  fixed  in  said  ordinance,  and  the  several  installments  and  interests  thereou 
may  be  collected  and  enforced  as  they  shall  become  due  in  the  manner  provided  for 
the  enforcement  of  assessments  under  said  article  9.  No  more  of  any  assessment  need 
be  i*etumed  or  certified  to  the  county  collector  than  will  show  the  auioont  duo  and  un- 
paid at  the  time  of  snch  return,  and  no  sale  of  any  parcel  of  land  for  any  installment 
of  an  assessment  shall  discharge  the  premises  from  any  subsequent  installment  of  the 
same  or  any  other  assessment.  Any  one  or  all  of  the  installments  may  be  paid  any 
time  after  the  assessment  is  confirmed,  with  aoorned  intorest,  if  auy,  to  the  date  of 
payment. 

200.  When  assessments  payable  by  installments — ^bonds  may  be  issued.] 
$  15.  Where  any  assessment  is  made  payable  in  installments  the  board  of  trustors 
may  iaaiie  bonds  or  certifloatea  not  exceeding  in  amount  eighty  per  centum  of  the 
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unpaid  portion  of  suoli  aasesRTnont  at  the  date  of  the  issne  thereof,  payable  only  ont 
of  snob  asstissnient;  aud  beariug  interest  at  a  r^te  not  exceeding  the  rate  of  iutei'est 
npou  the  installments  of  such  assessments.  The  board  of  trustees  shall  have  the 
right  tocall  in  and  pay  off  said  bonds  or  certifirates  as  fast  as  there  is  money  received 
into  the  treasury  from  the  assessment  against  which  the  same  are  issued,  aud  all 
moneys  received  upon  snch  assessment  shall  be  applied  to  the  payment  of  said  cer- 
tificate's orbonds  nntil  they  are  fnlly  satisfied. 

201.  FBI V ATE  PROPEUTY—How  TAKEN  FOR  IMPROVEMENT.]  J  16.  Whenever  the 
board  of  trustees  of  any  sanitary  district  shall  pass  an  ordinance  for  the  makinj^  of 
anv  improvement  whicn  such  district  is  authorized  to  make,  the  making  of  which 
will  require  that  private  property  should  be  taken  or  damaged,,  such  district  may 
cause  compensation  therefor  to  be  ascertained,  and  condemn  and  acquire  poeseshion 
thereof  in  the  same  manner  as  nearly  as  may  be  as  is  provided  in  an  act  entitled. 
**An  act  to  provide  for  the  exercise  of  the  right  of  eminent  domain,^  approved  April 
10,  1872:  Pvomdedf  however.  That  proceedings  to  ascertain  the  compensation  to 'be 
paid  for  taking  or  damaging  private  property  shall  in  all  cases  be  instituted  iu  the 
county  where  the  property  sought  to  be  taken  or  damaged  is  situated :  And  provided. 
That  all  damages  to  property,  whether  determined  by  agreement  or  by  tinal  judg- 
ment of  court,  shall  be  paid  out  of  the  annual  district  tax  prior  to  the  payment  of 
any  other  debt  or  obligation. 

202.  Mat  acquire  right  of  way.]  $  17.  When  it  shall  be  necessary  in  making 
any  improvements  which  any  district  is  authorized  by  this  act  to  make,  to  enter  upon 
any  public  property  or  property  held  for  public  use,  such  district  shall  have  the 
power  so  to  do  and  may  acquire  the  necessary  right  of  way  over  such  property  held 
for  public  use  in  the  same  manner  as  is  above  provided  for  acquiring  private  prop- 
erty, and  may  enter  upon,  use,  widen,  deepen,  and  improve  any  navigable  or  other 
Skaters,  waterways,  canal,  or  lake:  Provided,  The  public  use  thereof  shall  not  be  an- 
necessarily  interrupted  or  interfered  with,  and  that  the  same  shall  be  restored  to  its 
former  usefulness  as  soon  as  practicable:  Frovidedf  however,'Th&t  no  such  district 
shall  occupv  any  portion  of  the  Illinois  aud  Michigan  Canal  outside  of  the  limits  of 
the  county^n  which  such  district  is  situated  for  the  site  of  any  such  improvement, 
except  to  cross  the  same,  and  then  only  in  such  a  way  as  not  to  impair  the  usefulness 
of  said  canal,  or  to  the  injury  of  the  right  of  the  State  therein,  and  only  under  the 
direction  and  supervision  of  the  canal  commissioners:  And promded  further,  That  no 
district  shall  be  required  to  make  any  compensation  for  the  use  of  so  much  of  said 
canal  as  lies  within  the  limits  of  the  county  iu  which  said  district  is  situated  except 
for  transportation  purposes. 

203.  Special  assessment— dam aqb  to  property,  and  cost  of  acquiring.]  $  18. 
In  making  any  special  assessment  for  any  improvement  which  requires  the  taking  or 
damaging  of  property,  the  cost  of  acquiring  the  right  to  damage  or  take  such  prop- 
erty may  be  estimated  and  included  in  th<^  assessment  as  a  part  of  the  cost  of  making 
snch  improvement. 

204.  Liability  of  sanitary  district  for  damages.]  $  19.  Every  sanitary  dis- 
trict shall  be  liable  for  all  damages  to  real  estate  within  or  without  such  district 
which  shall  be  overflowed  or  otherwise  damaged  by  reason  of  the  construction,  en- 
largement, or  use  of  any  channel,  ditch,  drain,  outlet,  or  other  improvement  nnder 
the  provisions  of  this  act ;  and  actions  to  recover  such  damages  may  be  brought  in 
the  county  where  such  real  estate  is  situate,  or  in  the  county  where  such  sanitary  dis- 
trict is  located,  at  the  option  of  the  party  claiming  to  be  injured.  And  in  case  judg- 
ment is  rendered  against  such  district  for  damage  the  plaintiff  shall  also  recover  his 
reasonable  attorney's  fees,  to  be  taxed  as  costs  of  suit:  Frovidedf  however,  It  shall 
appear  on  the  trial  that  the  plaintiff  notified  the  trustees  of  such  district,  in  writing, 
at  least  60  days  before  suit  was  commenced  by  leaving  a  copy  of  such  notice  with 
some  one  of  the  trustees  of  such  district  stating  that  he  claims  damages  to  the  amount 

of dollars,  by  reason  of  (here  insert  the  cause  of  damage)  aud  intends  to  sue  for 

the  same :  And  provided  further,  That  the  amount  recovered  shall  be  larger  than 
the  amount  offered  by  said  trustees  (if  anything)  as  a  compromise  for  damages  sos- 
tained. 

205.  Capacity  ofchannkl  or  outlet.]  $  20.  Any  channel  or  outlet  constructed 
under  the  provisions  of  this  act  which  shall  cause  the  dischar^^e  of  sewage  into  or 
through  any  river  or  stream  of  water  beyond  or  without  the  limits  of  the  district 
constructing  tbo  same,  shall  be  of  sufficient  size  and  capacity  to  prodnce  a  contin- 
nous  flow  of  water  of  at  least  two  hundred  cubic  feet  per  minute  for  each  one  thon- 
saud  of  the  population  of  tbo  district  drained  thereby,  and  the  same  shall  be  kept 
and  maintained  of  such  size  and  in  snch  condition  that  the  water  thereof  shall  be 
neither  offensive  or  injurious  to  the  health  of  any  of  the  people  of  this  St4ht'4:«,  aud 
before  any  sewage  shall  be  discharged  into  such  channel  or  outlet  all  garbage,  dead 
annuals,  and  parts  thereof  aud  other  solids  shall  be  taken  therefrom. 

20t>.  Sanitary  district— failure  to  comply  with  act— remedy— penalty.] 
i  21.  In  case  any  sanitary  district  in  this  State  formed  under  the  provisions  of  thia 
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act  shall  iutrodace  sewage  into  aoy  river  or  stream  of  water,  or  natural  or  artificial 
water-course,  beyond  or  without  tbe  limits  of  such  district,  without  conforming  to  the 
provisions  of  this  act,  or  having  introduced  niich  sewage  into  such  water-course,  shall 
fail  to  comply  with  any  of  the  proviMoiiAof  tliin  act,  an  action  1o  enforce  compliance 
shall  he  bronght  by  the  atturuey-tieneral  of  this  State  in  the  courts  of  any  county 
wherein  such  water-course  is  situate,  or  he  may  authorize  the  State  attoniey  of  any 
Buch  county  to  commence  and  prosecute  such  action  in  any  sucli  county  :  Provided, 
That  nothing  in  this  section  contained  shall  be  construed  to  prevent  the  prostxntion 
of  any  action  or  proceeding  by  individuals  or  bodies  corporate  or  politic  against  sneh 
district. 

207.  Act — ^How  CONSTUURD.]  $  22.  Nothing  in  this  act  contained  shall  be  so  con- 
strued as  to  constitute  a  contract  or  ^rant  between  the  State  of  Illinois  and  any  san- 
itary district  formed  under  its  provisions,  or  to  prevent,  debar,  or  deprive  the  State 
of  Illinois  from,  at  any  time  in  the  future,  altering,  amending,  or  repealing  this  act. 
or  imposing  any  conditions,  restrictions,  or  requirements  other,  diti'erent,  or  additional 
to  any  herein  contained  upon  any  sanitary  district  which  may  be  formed  hereunder. 

208.  Channicl-  how  to  BR  coNSTRUCTBD.]  $  23.  If  any  channel  is  constructed 
under  the  provisions  hereof,  by  means  of  which  an^  of  the  waters  of  Lake  Michigan 
shall  be  caused  to  pass  into  the  Desplaines  or  Illinois  River,  snch  channel  shall  be  con- 
structed of  sufficient  size  and  capacity  to  produce  and  maintain  at  all  times  a  continu- 
ous flow  of  not  less  than  300,000  cubic  feet  of  water  per  minute,  and  to  be  of  a  depth 
of  not  less  than  fourteen  feet,  and  a  current  not  exceeding  three  miles  per  hour,  and 
if  any  portion  of  any  snch  channel  shall  be  cut  through  a  territory  with  a  rocky  stratnm 
where  such  rocky  stratum  is  above  a  grade  sufficient  to  produce  a  depth  of.  water 
from  Lake  Michigan  of  not  less  than  eighteen  feet,  snch  portion  of  said  channel  shall 
have  double  the  flowing  capacity  above  provided  for,  and  a  width  of  not  less  than 
one  hundred  and  sixty  fret  at  the  bottom  capable  of  prodncin^  a  depth  of  not  less  than 
eighteen  feet  of  water..  If  the  popnlation  of  the  district  draining  into  snch  channel 
shall  at  any  time  exceed  1,500,000,  such  channel  shall  be  made  and  kept  of  such  size 
and  in  such  condition  that  it  will  produce  and  maintain  at  ail  times  a  continuous 
flow  of  not  less  than  20^000  cubic  feet  of  water  per  minute  for  each  100,000  of  the 
population  of  such  district,  at  a  current  of  not  more  than  three  mile^  per  hour,  and 
if  at  any  time  the  General  Government  shall  improve  the  Depplaiues  or  Illinois 
rivers,  so  that  the  same  shall  be  capable  of  receiving  a  flow  of  600,000  cnbio  feet  of 
water  per  minute,  or  more,  ftt>m  said  channel,  and  shall  provide  for  the  payment  of 
all  damages  which  any  extra  flow  above  300,000  cubic  feet  of  water  per  minute  from 
such  channel  may  cause  to  private  property,  so  as  to  save  harmless  the  said  district 
from  all  liability  therefrom,  then  snch  sanitary  district  shall,  within  one  year  there- 
after, enlarge  the  entire  channel  leading  into  said  Desplaines  or  Illinois  rivers,  from 
said  district,  to  a  sufficient  size  and  capacity  to  produce  and  maintain  a  continuous 
flow  throughout  the  same  of  not  less  than  000,000  cubic  feet  of  water  per  minute, 
with  a  current  of  not  more  than  three  miles  per  honr,  and  such  channel  snail  be  con- 
structed upon  such  grade  as  to  be  capable  of  producing  a  depth  of  water  not  less  than 
eighteen  feet  throughout  said  channel,  and  shall  have  a  width  of  not  less  than  one 
hundred  and  sixty  feet  at  the  bottom.  In  case  a  channel  is  constructed  in  the  Des- 
plaines River,  as  contemplated  in  this  section,  it  shall  be  carried  down  the  slope  be- 
tween Lockport  and  Joliet  to  the  pool  commonly  known  as  the  upper  basin,  of  suffi- 
cient width  and  depth  to  carry  off  the  water  the  channel  shall  bring  down  from  above. 
The  district  constructing  a  channel  to  carry  water  from  Lake  MieliigMU  of  any  amount 
authorised  by  this  act,  may  correct,  modify,  and  remove  obstructions  in  "the  Des- 
plaines and  Illinois  rivers  wherever  it  shall  be  necessary  so  to  do  to  prevent  overflow 
or  damage  along  said  river,  and  shall  remove  the  dams  at  Henry  and  Copperas  Creek, 
in  the  IlTinoia  River,  before  any  wat«r  shall  be  turned  into  the  said  cuannel.  Ana 
the  canal  commiaaioners,  if  they  shall  And  at  any  time  that  an  additional  snpply  ot 
.water  has  been  added  to  either  of  said  rivers,  by  any  drainage  district  or  districtn, 
to  maintain  a  depth  of  not  less  than  six  feet  from  any  dam  own<Ml  by  the  State,  to 
and  into  the  first  lock  of  the  Illinois  and  Michigan  Canal  at  La  Salle,  without  the 
aid  of  any  such  dam,  at  low  water,  then  it  shall  be  the.  duty  of  said  canal  commis- 
sioners to  cause  snch  dam  or  dams  to  be  removed.  This  act  shall  not  be  construed 
to  authorize  the  injury  or  destruction  of  existing  water-power  rights. 

209.  Channel,  whjcn  complbtxd — control  of.]  $  24.  When  snch  channel 
shall  be  completed,  and  the  water  turned  therein,  to  the  amount  of  three  hundred 
thousand  cubic  feet  of  waiter  per  minute,  the  same  is  hereby  declared  a  navigable 
stream,  and  whenever  the  General  Government  shall  improve  the  Desplaines  and  Illi- 
nois river  for  navigation,  to  connect  with  this  channel,  said  General  Government 
shall  have  full  control  over  the  same  for  navigation  purposes,  but  not  to  interfere 
with  Its  control  for  sanitary  or  drainage  purposes. 

210.  May  pbbmit  territories  outside  to  drain,  etc.]  $25.  Any  district 
formed  hereunder  shall  have  the  right  to  permit  territory  lying  outside  its  limits  and 
within  the  same  county  to  drain  into  and  use  any  channel  or  drain  made  by  it,  upon 
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ench  payments,  terinB,  and  coDditious  as  may  be  mutually  a;;reed  npon,  and  any  dia- 
trict  formed  hereunder  is  hereby  i;iven  full  power  and  authority  to  contract  fur  the 
right  to  use  any  drain  or  chanuel  which  may  he  made  by  any  other  sanitary  district, 
upon  such  terms  as  may  be  mutually  agreed  upon,  aud  to  raise  the  money  called  for 
by  any  such  contract  in  the  same  way  and  to  the  same  extent  as  such  district  ia  au- 
thorized to  raise  money  for  any  other  corporate  purposes:  Frorndsd,  That  where  the 
united  flow  of  au}'  sanitary  districta  thus  co-operating  shall  pass  into  any  channel 
constructed  within  the  limits  of  the  county  wherein  such  districts  are  located,  and 
which  passes  into  the  the  Desplaines  or  Illinois  rivers,  snch  united  flow  shall  in  no 
case  and  at  no  time  l>e  less  than  20,000  cubic  feet  of  water  per  minute  for  each  one 
hundred  thousand  of  the  aggregate  of  the  population  of  the  district-s  co-operating: 
Provided,  Nothing  in  this  act  shall  in  any  wise  be  so  construed  as  todiminish,  impair, 
or  remove  any  right  or  rights  of  any  city,  village,  township,  or  corporation,  lx>dy- 
politic  or  individual  situated  on  the  De-plaines  or  Illinois  rivers  or  their  tributaries 
and  within  the  valleys  of  the  same  to  use  the  channel  for  drainage  or  otherwise  not 
inconsistent  with  the  rights  of  the  district  constructing  the  same  as  expressed  in  this 
act. 

211.  When  city  or  villagb  owns  watbk- works,  etc.]  i  26.  Whenever  in 
any  such  sanitary  district  there  shall  be  a  city,  incorporated  town  or  village,  which 
owns  a  system  of  water-works  and  supplies  water  from  a  lake  or  other  sonrce  which 
will  be  saved  and  pre^iervod  from  sewage  pollution,  by  the  construction  of  the  main 
channel,  drain,  ditch,  or  outlet  herein  provided  for,  and  the  turning  of  the  aewage  of 
such  city  aud  district  therein,  and  there  shall  be  in  snch  sanitary  district  any  terri- 
tory bordering  on  any  such  city,  incorporated  town  or  village  within  the  limits  of  an- 
other city,  incorpotated  town  or  village,  which  does  not  own  any  system  of  water- 
works, at  the  time  of  the  creation  of  such  sanitary  district,  then  upon  application  by 
the  corporate  authorities  of  such  latter-named  city,  incorporated  town  or  Tillage,  the 
corporate  authorities  of  such  city,  incorporated  town  or  village  having  such  system 
of  water-works  shall  furnish  water  at  the  boundary  line  between  such  mnnicipalities 
by  means  of  its  water-works  to  the  corporate  authorities  asking  for  the  same  in  such 
quantities  as  may  be  required  to  supply  consumers  within  said  territory,  at  no  greater 
price  or  charge  than  it  charges  and  collects  of  consumers  within  its  limits  for  water 
furnished  through  meters  in  like  large  quantities. 

212.      WlIEX  CIIANNKL   CONSTKUCTRI>— COMMISSIONERS    TO  BB  APPOINTRD  TO  IN- 

SPKCT  ITS  WORK.]  $  27.  If  any  channel  shall  be  constructed  nnder  the  provisions 
of  section  2;i  of  this  act,  it  shall  be  the  duty  of  the  trustees  of  such  district,  where 
such  chnunel  Hliall  be  completed,  and  before  any  water  or  sewage  shall  be  admitted 
therein,  to  duly  notify,  in  writing,  the  governor  of  this  State  of  snch  fact;  and  the 
governor  shall  thereupon  appoint  three  discreet  persons  as  commissioners,  one  of 
whom  shall  be  a  resident  of  the  city  of  Joliet,  or  between  said  city  and  the  city  of  La 
Salle,  and  one  a  resident  of  the  city  of  La  Salle,  or  between  said  said  city  and  the 
city  of  Peoria,  and  one  a  resident  of  the  city  of  Peoria,  or  between  said  city  and  the 
mouth  of  the  Illinois  River,  to  inspect  said  work.  The  said  commissioners  ahall, 
within  ten  days  after  snch  appointment,  meet  at  the  city  of  Chicago^  and  shall  ap- 
point a  competent  civil  engineer,  and  they  may  employ  snch  other  assistance  as  they 
may  require  to  expeditiously  perform  their  duties.  The  said  commission  shall  take 
as  their  datum  line  for  the  survey  the  datum  established  by  the  Illinois  and  Michi- 
gan Canal  Trustees  in  17^47,  and  shall  make  such  examination  andsarveys  of  Chicago 
Kiver  and  of  the  channel  or  channels  authorized  by  this  act  as  shall  enable  them  to 
ascertain  whether  said  channel  is  of  the  character  aud  capacity  required  by  this  act. 
And  in  case  they  shall  find  the  work  in  all  respects  in  accordance  with  t  he  provisions 
of  section  23  of  this  act,  they  shall  so  certiiy  to  the  governor,  who  shall  thereapon 
authorize  the  water  and  sewage  to  be  let  into  said  channel.  But  in  case  said  com- 
missioners shall  find  said  channel  is  not  oonstrncted  in  accordance  with  the  provis- 
ions of  this  act,  it  shall  be  their  duty  to  file  in  an}'  court  of  competent  jurisdiction,  on 
the  chancery  side  thereof,  in  their  name  as  such  commissioners,  a  bill  against  said 
corporation,  which  bill  shall  shall  set  forth  wherein  said  work  is  deficient  and  fails 
to  comply  with  the  provisions  of  this  act ;  and  said  court  shall  thereupon  issue  an  in- 
junction, without  bond,  against  said  defendant,  enjoining  and  restraining  it  from  ad- 
mitting water  or  sewage  into  said  channel  until  the  final  order  of  the  court.  And  in 
case  said  court,  upon  hearing,  shall  determine  that  said  channel  is  not  oonstrncted 
in  accordance  with  the  provisions  of  this  act,  said  injunction  shall  be  continued  on- 
til  the  provisions  of  this  act  shall  have  been  fully  complied  with. 

Such  commissioners  and  engineer  shall  receive  for  their  services  ten  dollars  per  day 
each,  and  their  reasonable  expenses  and  outlays  for  the  time  by  them  necessarily  em- 
ployed in  the  discharge  of  their  duties,  which  shall  be  paid  to  them  from  the  State 
treasury ;  and  the  said  sanitary  district  shall  re-imbnrse  the  State  for  all  expenses  and 
disbursements  on  account  of  said  commission. 

If  any  channel  is  constructed  under  the  provisions  of  this  act  which  shall  discharge 
the  sewage  of  a  iiopulation  of  more  than  300,000  into  or  throngh  any  river  beyond  or 
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without  the  limits  of  the  district  ooDstrncting  it;  the  same  shall  be  constracted  in  ao- 
cordaooe  with  the  provisions  of  section  23  of  this  act,  and  if  any  such  channel  receives 
its  supply  of  water  from  any  river  or  channel  connecting  with  Lake  Michigan  it  shall 
be  construed  as  receiving  its  supply  of  water  from  Lake  Michigan. 


UNITXD  STiLTBS. 

Improvement  of  the  Illinois  and  Desplaines  rivere. 
Sea 


38.  BepeaL 

1ft.  Works  ceded  to  the  XTnitcd  States  on  con- 
dition. 


Sec. 

20.  Conditions-^removal  of  dam. 

21.  Basisof  actof  oeseion. 


AK  ACT  in  reference  to  the  improvement  of  the  Illinoie  and  Desnlainoe  rivers,  and  to  repeal  an  act 
eatiUed  "An  abt  to  oedo  certaui  looks  and  dams  in  the  Illinois  River  to  thcUnltml  States,  approved 
May  81, 1887,  in  force  May  81, 1887.    Appioved  Jnne  4,  1888.     In  forco  July  1, 1880. 

18.  Repeal.]  $  1.  Beit  enacted  hif  the  people  of  the  State  of  Illinois  f  represented  in  the 

feneral  assembly ,  That  an  act  entitled  *^An  act  to  cede  certain  locks  and  dams  in  the 
llinois  river  to  the  United  States,"  approved  May  31,  18d7;  in  force  May  31,  1877,  and 
ceding  the  State  works  at  Henry  ana  Copperas  Creek,  and  the  pools  created  by  said 
works,  to  the  General  Government  upon  certain  conditions  as  to  the  opening  of  a 
water-way  of  a  depth  of  seven  feet  from  the  .Mississippi  River  to  Lake  Michigan,  upon 
plans  to  be  determined  by  the  United  States  engineers,  is  hereby  repealed. 

19.  Works  ceded  to  the  united  states  on  condition.]  $  &.  That  the  State 
works  at  Henry  and  Copperas  Creek,  and  the  river  now  cdackwatered  by  said  works, 
are  hereby  ceded  to  the  United  States,  on  condition  that  the  dams  shall  be  removed 
whenever  the  depth  now  available  for  navigation  can  be  secured  and  maintained  by 
channel  improvement  without  the  aid  of  said  dams :  Provided^  That  said  depth  shall 
be  assured  upon  the  removal  of  said  dams,  or  that  such  removal  shall  not  materially 
impair  navigation. 

20.  Conditions— REMOVAL  of  dam.]  ^  3.  That  in  the  event  of  the  non-accept- 
ance of  these  works  upon  the  conditions  mentioned  in  section  2,  within  four  (4) 
years  after  this  act  becomes  a  law,  the  oanal  commissioners  of  the  State  of  Illinois 
are  authorized  and  instructed  to  remove  the  dams  at  Henry  and  Copperas  Creek. 

*21.  Basis  of  act  of  cession.]  M<  That  the  State  of  Illinois  bases  this  act  of 
cession  upon  the  condition  that  the  plan  of  improving  the  Illinois  River  below  La 
Salle  by  slackwater  maintaiued  by  dams  and  locks,  t>e  changed  to  a  plan  of  im- 
provement by  means  of  an  open  channel  in  conjunction  with  a  water  supply  from 
Lake  Michigan, 

[This  act  is  in  place  of  seotions  18  and  19,  on  paf^e  1321,  Hnrd'a  Revised  Statutes,  1887.— Eo.  | 
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Whereas  the  present  addition  to  the  low- water  volume  of  the  Illinois  River  through 
the  summit  level  of  the  Illinois  and  Michigan  Canal  from  Lake  Michigan  more  than 
doubles  the  volume  of  water  used  in  the  estimate  of  1868  for  the  channel  below  Peru, 
and  adds  50  per  cent,  to  the  volume  used  in  the  estimate  of  1880  for  the  channel  be- 
low Coppei  as  Creek,  and  said  contribution  from  Lake  Michigan  will  be  increased  in 
the  immediate  future,  thus  enabling  the  depth  now  projected  for  navigation  below 
Peru  to  be  obtained  by  channel  improvement  at  moderate  cost,  and  with  decided  ad- 
vantage to  material  interests  and  to  healthfulness  along  the  valley. 

Whereas  it  is  contemplated  to  increase  the  volume  from  Lake  Michigan  to  300,000 
cubic  feet  per  minute  within  a  few  years,  and  ultimately  to  add  600,000  cubic  feet  or 
more,  thus  enabling  a  large  depth  fop  navigation  to  be  obtained  by  an  improved 
channel,  and  that  said  channel  will  be  self- sustaining  and  self-improving,  and  will 
discharge  flood-waters  more  readily,  thus  benefiting  tne  bordering  lands  and  increas- 
ing the  healthfulness  of  the  valley. 

Whereas  works  now  projected  by  the  city  of  Chicago  will  form  part  of  a  water- 
way of  lar^e  proportions  from  Lake  Michigan  via  the  Des  Plaines  and  Illinois  rivers 
to  the  Mississippi  River,  of  which  the  dams  and  locks  upon  the  alluvial  section  of  the 
Illinois  River  can  form  no  part,  and  which,  if  allowed  to  remain,  will  increase,  over- 
flow, and  be  detrimental  to  the  welfare  of  the  Illinois  Valley  and  the  interests  of  the 
State:  Therefore,  be  it  .        "^ 

Resolved  by  the  ^SenalCy  the  House  of  liepreaentativcs  concurring  herein : 

1.  That  it  is  the  jmlicy  of  the  Stafo  of  Illinois  to  procure  the  construction  of  a 
water-way  of  the  greatest  practicable  depth  and  usefulness  for  navigation  from  Lake 
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Accordingly,  with  the  approval  of  the  Chief  of  Engiueers,  separate 
sealed  proi>osals  for  dredging  in  the  two  sections  of  the  river  named 
were  solicited,  and  opened  October  10, 1888,  and  contracts  entered  into 
with  the  lowest  responsible  bidders,  with  the  approval  of  the  Chief  of 
Engineers,  aB  follows: 

(1)  Lotrer  section,  from  the  mouth  to  One  hundred  and  eighth  street — 
Contract  was  entered  into  Novembers,  1888,  with  W.  A.  McGillis  &  Co. 
for  the  work,  at  llf  cents  per  cabic  yard.  Work  began  May  4, 1889, 
with  one  clipper-dredge  and  one  scow.  Afterwards  the  plant  was 
somewhat  increased,  but  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1889,  no  sufficient  progress  has  been  made.  The  contractors  have 
been  unable  to  complete  the  construction  of  the  plant  required  in  time 
to  comply,  as  yet,  with  the  requirements  of  their  contract,  and  have, 
consequently,  received  no  estimates  or  payments  for  the  24,608  cubic 
yards  that  they  have  removed.  They  are  building  a  large  elevator- 
dredge,  with  the  estimated  capacity  of  from  6,000  to  10,000  cubic  yards 
per  day,  which  is  expected  to  begin  work  in  July,.  1889.  The  total 
amount  of  material  to  be  removed  under  their  contract  is  770,000  cubic 
yards.  The  contract  requires  4,000  cubic  yards  per  day  to  be  removed, 
but  so  far  the  work  performed  does  not  average  above  one-tenth  of  this 
quantity.  It  is  hoped,  however,  that  the  large  elevator  dredge,  now 
nearly  completed,  will  enable  the  contractors  to  comply  with  the  re- 
quirements of  their  agreement. 

(2)  Upper  section^  bettoeen  the  forks  and  one  half  mile  east  of  Hammond^ 
Indiana, — Contract  was  entered  into  October  31, 1888,  with  Burdick  & 
McMahon,  of  Chicago,  III.,  at  22  cents  per  cubic  yard.  Work  began 
under  this  contract  May  7, 1889,  at  the  junction  of  the  Grand  and  Lit- 
tle Calumet  rivers,  and  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1889,  34,523  cubic  yards  of  material  had  been  removed  from  the 
channel,  forming  a  practicable  channel  through  an  obstructed  reach  of 
the  river  from  30  to  50  feet  in  width  and  10  feet  in  depth,  extending 
from  the  junction  up  to  the.Pennsylvania  Railroad  Company's  Bridge.' 
The  accompanying  maps  show  the  location  of  the  work. 

By  a  recent  vote  of  the  inhabitants  interested,  a  lar^e  part  of  the 
Calumet  region  has  been  annexed  to  the  city  of  Chicago.  This  will  un- 
doubtedly greatly  stimulate  the  development  of  this  region,  and  work 
now  contemplated  by  the  city  of  Chicago  for  local  drainage,  and  author- 
ized by  recent  acts  of  the  Illinois  legislature,  will,  it  is  thought,  have 
such  un  efi;*ectnpon  the  navigability  and  navigation  of  the  Chicago  River 
that  much  of  the  commerce  that  now  uses  Chicago  River  must  seek 
other  accommodations,  and  will  undoubtedly  be  diverted  to  the  Calu- 
met River  and  Harbor.  It  is,  then,  very  desirable  that  the  improvement 
of  this  stream  l>e  continued,  and  that  entire  control  over  it  for  purposes 
of  navigation,  and  of  the  bridges,  especially,  that  span  and  obstruct  it, 
be  assumed  by  Congress.  Attention  is  invited  to  the  report  of  Assist- 
ant G.  A.  M.  Li^encrantz  as  to  the  injury  to  dredged  channels  caused 
by  the  dumping  into  them  of  slaughter-house  refuse,  which  again  fills 
up  the  dredged  channels  in  a  very  short  time. 

PBOPOSED  APPLICATION  OF    FUNDS     NOW    AVAILABLE,     AND    THOSE 
ASKED  FOB,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1891. 

The  Uuited  States  district  attorney  for  the  northern  district  of  Illi- 
nois, having  secured  the  deeds  and  releases  required  by  the  act  of  July 
5,  1884,  and  August  6,  1886,  from  property  owners  between  the  mouth 
of  the  Calumet  River  and  the  forks  of  the  Calumet,  which  deeds  and 
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releases  have  been  accepte<l  by  tlic  proper  aathorities  of  the  XJoited 
States  as  sufficient,  and  filed  aud  recorded,  there  is  no  farther  diffieulty 
ill  the  way  of  the  improvemeut  as  far  as  the  lower  section  is  concerned. 
The  funds  now  available  will  be  required  to  pay  for  the  continuance  of 
the  work  under  existing  contracts.  The  amount  asked  for  the  fiscal 
year  ending  June  30, 1891,  is  to  be  applied  to  the  general  project  of  im- 
proving  Calumet  Kiver  by  dredging  so  as  to  improve  equally  and  pro- 
gressively the  channel  from  the  mouth  to  one-half  mile  east  of  Ham- 
mond, lud.,  with  a  view  to  securing  altimatel^*  a  channel  IG  feet 
deep  and  200  feet  wide  throughout  the  section  appropriated  for. 

The  estimated  total  cost  of  this  improvement,  if  done  by  contract^ 
which  system  is  recommended,  is  $1,000,000. 

The  estimate  is  for  both  the  upper  and  lower  sections  of  the  river, 
that  have  been  appropriated  for,  and  includes  the  entire  stretch  from 
One  huqdred  and  eighth  street,  the  terminus  of  the  part  now  being  im- 
proved, to  one-half  mile  east  of  Hammond,  Ind. 

Money  statement. 

July  I,  18S8,  amount  available $59,039.18 

Received  from  saleof  faelto  officer :22.50 

AmooDt  appropriated  by  actof  Augostll,  1888 50,000.00 

119,051.68 

Jnly  1,18S9,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $14,613.19 

July  1,  18-59,  outstanding  liabilities 100.17 

July  1,  1889,  amount  covered  by  existing  contracto 97, 939. 44 

112,652.80 

July  1,  1889,  balance  available 6,398.88 

{Amount  (estimated)  required  for  completion  of  existing  project 670,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891  200. 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

The  amount  reported  as  available  July  1,  1888,  $68,904.48,  is  found  to  have  been  in 
error,  being  $124.70  too  small. 


Jhstract  of  proposals  for  dredging  in  C€Uitmei  Rirer  between  (he  forks  amd  one-lkatf  mXU 

east  of  Hammondy  Ind. 

[Received  and  opened  at  Chicago,  HI.,  October  10,  1888,  by  Capt  W.  L.  Manhall,  Corps  of  EngineerB.) 


No. 


1 

•3 
4 
5 
6 


Kame  and  address  of  bidder. 


The  Fits  Simonn  and  Connell  Co.,  Chicago.  Ill 

iSamnclO.  Dixon,  Racine,  Wis : 

Bnrdick  Sc  McMahon,  Cbirago,  Ili 

Dodge  it.  Petrie,  Chicago,  111 

Chicago  Dredging  and  Dock  Company.  Chicago,  HI 
Green's  Dredging  Company,  Chicago,  111 


Dredging 
80,000  en. 
yda.  (esti- 
mated), per 
CQ.yd. 


CfentM. 
25 
28 
22 
27 
24 
24| 


Total. 


$20,000 
22.400 
17,000 
21,014 
19.200 
18,600 


^Accepted  and  coutrat^i  luado,  dated  October  :tl,  1P88. 
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Ahstraot  of  propo$aU  for  dredging  in  Culumet  Biver  between  it$  mouth  and  One  hundred  and 

eighth  street, 

[Beceired  and  opened  at  Ghioaso,  m.,  Ootober  10, 1888,  by  Capt  W.  L.  Manball,  Corpa  of  Sn/{lnMra.1 


No. 


Name  and  addreu  of  bidder. 


Dredging 
77  ,000  on. 
yde.  (esti- 
mated), per 
on.  yd. 


TotaL 


1 
2 
3 
•4 
5 
6 
7 


Wi'liama«  TTpbam  &Co.,  Dnloth,  Hinn 

The  Fits  Simons  and  Connell  Co.,  Chloago,  HI 

Samuel  O.  Dixon.  Racine,  Wis 

W.  A.  HoGlBis  ib  Co.,  Havana,  111 

Alabama  Dredging  and  Jetty  Company,  Hobile,  Ala 

Chloago  Dredging  and  Dock  Company 

Greeira  Dredging  Company,  Chicago^  m 


$180,400 
1M.0OO 
148,225 
00.476 
114,730 
180,160 
138,000 


*  Accepted  and  oontraot  made,  dated  Korember  6, 1888. 

Ahetraet  ofeontraote  for  improving  Calumet  Biver,  Illinaie  and  Indiana,  in  force  during 

thefieeal  year  ending  June  30,  ld89. 


Name  and  address  of  eontraotor. 

Katnie  of  contraet 

Date. 

To  expire. 

Bnrdtolc  A,  MEolfiahon,  Chicago,  Dl 

W.  A.  MeGmis  &  Co.,  KiaSSk6e,  m 

Dredging  above  the  forks . . . 
Dredging  between  the  month 
and  106th  street. 

Oet  81,1888 
Nov.  6, 1888 

Nov.  80.1880 
Do. 

rbpobt  of  mb.  o.  a.  m.  uljbyoramtz,  assistant  bnocnkxr. 

Unitxd  States  Enoinebr  Offick, 

Chicago,  III.,  Julg  3,  1889. 

Captain  :  I  have  the  honor  to  sabmit  herewith  a  report  on  the  improYement  of 
Calamet  River,  Illinois  and  Indiana,  for  the  fiscal  year  ending  June  30, 1889. 

Surveys  of  the  Calumet  River  were  made  in  1881  and  1885,  which  were  then  reported 
en  m  detail.  The  former  of  these  surveys  comprised  the  portioh  of  the  river  between 
the  mouth  and  the  ''forks,^'  at  Lake  Calumet,  the  latter  between  said  "forks"  and 
one-half  mile  east  of  Hammond,  Ind. 

The  upper  half  of  the  last  stretch,  or  from  the  Junction  with  Little  Calumet  to  the 
easterly  terminus  at  Hammond,  forms  a  part  of  what  is  known  as  Grand  Calnmet. 

Three  appropriations  have  been  made  fdr  the  improvement  of  this  river,  viz,  in 
1884, 1886,  and  in  1888.  The  first  of  these  included  a  proviso  prohibiting  the  expend- 
iture of  any  part  thereof  until  releases  had  been  conveyed  to  the  United  States  Gov- 
ernment for  right  of  way  and  from  damages  to  adjoinins  propertv.  The  second 
appropriation  contained  the  same  proviso  as  concerning  the  part  of  the  river  sur- 
Yeyed  in  1881,  but  made  an  exception  for  the  upper  part,  for  which  a  certain 
amount,  tll,250  was  allotted,  with  authority  to  expend  one-half,  or  $5,625  in  Illinois, 
and  the  other  half  at  Hammond,  in  Indiana.  The  third  appropriation  made  by  river 
and  harbor  act  of  August  11,  1888,  authorized  the  expenditure  of  moiievs  then  and 
previonslv  appropriated  for  the  part  of  the  river  between  the  month  and  One  hnndred 
and  eightih  street,  releases  from  property  owners  having  been  received  and  approved 
for  that  distance.  A  certain  portion,  |15,000  of  the  appropriation  of  $50,000  th*en  made, 
wasordered  to  be  expended  in  improving  the  river  between  the  **  forks"  and  one-half 
mile  east  of  Hammond,  Ind.  With  regard  to  funds  available,  and  the  work  of  im- 
provement, the  river  is  thus  divided  into  two  distinct  sections,  corresponding 
respectively  to  the  parts  surveyed  in  1881  and  1885,  and  which,  for  convenience  sake, 
I  will  designate  in  this  report  as  the  ''lower"  and  ''upper"  sections.  As  the  work 
in  the  different  sections  has  been  done  by  different  contractors,  in  different  manner, 
and  with  different  results,  the  reports  for  the  two  will  be  made  separately. 

THB  LOWER  SECTION,  BETWEEN  THE  MOUTH  OF  THE  RIVER  AND  ONE  HUNDRED  AND 

EIGHTH  STREET. 

Bids  for  dredging  the  lower  section  of  the  river  were  received  and  opened  October 
10,  1888,  and  the  contract  awarded  to  W.  A.  McGillis  &  Co.  of  Havana,  111.,  their 
bid  being  llf  cents  per  cubic  yard.    Actual  wu^k  did  not  commence  until  May  4, 1889. 
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The  contractor  had  been  building  a  new  plant  for  this  work,  only  a  portion  of  which 
was  completed  on  the  above  date.  This  consisted  in  the  dipper  dredge  and  one  damp 
scow.  Another  dump  scow  was  added  to  the  plant  the  20th.  With  this  ontfit  only 
from  400  to  500  cubic  yards  of  material  per  day  were  removed.  Breaka^^es  of  the 
plant  occurred  frequently,  and  at  the  close  of  the  month  so  little  work  had  been  done 
that  no  estimate  was  given  the  contractor. 

Another  dredge,  of  the  elevator  kind,  was  started  in  later  and  experimented  with, 
bnt  without  appreciable  results.  It  was  laid  up  for  repairs  most  of  the  time,  and 
finally  abandoned. 

On  the  25th  of  June,  the  contractor  secured  an  additional  dipper  dredge  and  two 
more  dump  scows,  thereby  increasing  the  daily  average  of  dredging  to  about  1,400 
cubic  yards,  which,  however,  is  far  below  the  amount  required  by  the  contract.  I 
woftld  have  considered  it  my  duty  to  recommend  that  the  contract  be  considered  for- 
feited, were  it  not  for  the  fact  that  another  new  elevator  dredge  is  Just  abou^*  com- 
pleted, the  capacity  of  which  is  claimed  to  be  from  6,000  to  10,000  cubic  yards  per  day, 
and  by  which  the  contractor  expects  to  redeem  his  obligations.  A  trial  of  this  dredge 
will  be  made  in  a  few  days,  when  a  more  definite  opinion  can  be  formed  as  to  the 
ability  of  the  contractor  to  fulfill  the  requirements  ot  nis  contract. 

No  estimate  has  as  yet  been  given  the  contractor.  The  dredging  of  the  lower  sec- 
tion is  to  be  made  to  a  depth  of  16  feet  below  low  water,  and  200  feet  in  width,  accord- 
ing to  the  project  approved. 

TBX  UPPER  8BCTION,  BBTWEEN  THS  FORKS  AND  ONE-HALF  MILE  BAST  OF  HAMMOND, 

INDIANA. 

The  amounts  appropriated  for  the  upper  section  in  1886  and  1888  were  both  com- 
paratively small.  It  was,  therefore,  considered  to  the  best  interest  of  those  navigat- 
ing the  river,  to  dredge  in  the  shallowest  places  a  channel  sufficiently  deep  and  wide 
to  accommodate  the  present  wants,  as  far  as  funds  available  would  allow.  Aocozdingly, 
dredging  was  done  in  1887  to  a  depth  of  10  feet,  and  from  30  to  50  feet  in  width  where 
most  needed,  and  which  places  are  shown  on  the  sketch,  except  at  Hammond,  Ind., 
where  the  full  width  of  200  feet  and  500  feet  in  length  was  made  to  form  a  turning- 
basin  for  vessels ;  the  depth  was  made  10  feet  here  as  elsewhere. 

The  same  principle  has  been  adhered  to  in  the  expenditure  of  the  funds  appro- 
priated in  1888.  Bids  for  dredging  this  section  were  received  and  opened  October 
10, 1888^  and  the  contract  awarded  to  Messrs.  Burdick  &  McMahon,  of  Chicago,  HI., 
at  a  contract  price  of  22  cents  per  cubic  yard. 

On  the  7th  day  of  May,  1889,  the  contractors  commenced  work  at  the  Junction  of 
Little  Calumet  River  with  the  main  branch,  a  place  which  has  for  years  been  a  seri- 
ous obstruction  to  navigation  on  account  of  tne  deposit  from  the  Little  Calumet, 
which,  entering  idmost  at  risht  angles  to  the  main  branch,  had  formed  a  bar  around 
which  boats  were  compellea  to  make  a  sharp  turn  up  into  the  mouth  of  Little  Cain- 
met  and  back  to  get  into  the  Qrand  Calumet  toward  Hammond.  From  the  junction 
and  up  to  the  Pennsylvania  Company's  Bridge,  the  shallow  channel  has  been  deepened 
to  10  feet  or  more,  with  a  width  of  from  30  to  50  feet,  during  the  months  of  May  and 
June,  by  the  removal  of  34,523  cubic  yards  of  material  therefrom. 

The  plant  used  consists  in  a  dipper  dredge  and  i^  sluice  arrangement  by  which  the 
material  is  forced  up  on  to  the  adjoining  low  and  marshy  ground. 

Since  the  beginning  of  the  improvement  of  this  section  there  has  been  removed : 

Cable  yardi. 

In  1887  to  1888,  in  Illinois 36.789 

In  1887  to  1888,  in  Indiana 37,744 

In  1889,  inlUinoU 34,523 

Total 109,056 

The  places  where  it  is  proposed' to  do  further  work,  as  far  as  ayailable  ftmda  wlH 
allow,  are  indicated  on  the  sketch  herewith. 

OBNBRAL  BBMABK8. 

Two  new  bridges  have  been  built  across  the  river  during  the  year,  viz,  one  w«agon 
road  bridge  as  a  substitute  for  the  old  and  primitive  structure  at  One  hundred  and 
sixth  street,  and  one  double-track  railway  bridge  half  a  mile  west  of  the  Illinois  and 
Indiana  8tate  line,  for  the  Chicago  and  Calumet  Terminal  Railroad.  Sketches  show- 
ing locations  on  the  river,  and  the  general  character  of  construction  of  these  bridges 
are  submitted  herewith. 

The  benefit  to  navigation  of  the  dredging  done  between  the  Hammond  Railway 
bridges  and  the  State  line  in  1838,  is  being  rapidly  diminished  by  the  promiscuous 
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dnnipiDg  of  refuse  from  the  slaughter  houses  at  that  place,  whereby  the  dredged 
channel  is  fast  filling  up. 

New  enterprises  are  constantly  being  established  along  the  river,  and  many  con- 
cerns of  considerable  magnitude  and  importance  are  only  waiting  for  the  develop- 
ment of  the  river  improvement  before  deciding  upon  locating  in  this  promising  region. 
A  i^reat  portion  of  the  river  having  just,  by  annexation,  become  a  part  of  the  city  of 
Chicago,  will  probably  increase  its  value  for  location  of  various  manufacturing  estab- 
lishments, thereby  relieving  the  already  overcrowded  Chicago  Biver. 

Prominent  among  enterprises  established  along  the  river  during  the  past  year,  are — 

Corey's  Manufacturing  Company  for  railway  car  supplier,  south  of  Bumham,  on 
the  south  side  of  the  river,  with  two  buildings,  respectively  55  by  50  feet,  and  25  by 
30  feet,  finished,  and  three  large  buildings  in  progress. 

The  Compound  Lumber  Company,  at  Bumham,  has  900  feet  dock  frontage,  which 
will  all  be  occupied  with  buildings  for  the  manufacture  of  their  *'  compound  wfbd," 
a  combination  ox  soft  and  hard  wood,  after  a  new  patent,  for  use  in  interior  of  build- 
ings, etc.    They  have  built  a  dock  340  feet  in  length,  which  is  soon  to  be  extended. 

Hammond  Sash  and  Blind  Company,  located  east  of  Hammond  wagon  bridge,  south 
of  the  river,  where  they  have  built  a  dock  500  feet  in  length. 

George  H.  Hammond  &  Co.  have  made  considerable  extensions  to  their  slaughter 
houses  at  Hammond. 

Among  prominent  enterprises  decided  upon  is,  foremost,  a  large  mill  for  rolling 

Slates  for  iron  steam-ships^  ad|Joining  the  North  Chicago  Soiling  Mill  Company,  at 
onth  Chicago,  where  it  is  expected  to  invest  some  1^,000,000. 
Contemplated  enterprises  are  a  ship-yard  for  the  constraolaon  of  iron  steam-shipe 
and  others. 

SDRYETS. 

Mr.  Paul  Heinze  was  appointed  overseer  of  Calumet  Biver,  and  ehwged  with  the 
duty  of  surveying  the  nver,  lajring  out  the  work  for  both  contractors,  and  taking 
soundings  in  the  river  channel  before  and  after  dredging  operations,  whexefrom  eati- 
mates  were  to  be  made. 

This  work  has  been  done  as  follows : 

(1)  In  the  *^  lower  eecHon  "  cf  the  river. — A  careful  survey  has  been  made  of  the  first 
mile  of  the  river,  counting  from  the  mouth,  and  a  map  to  a  scale  of  1  inch  =  200 
feet  plotted  of  the  same. 

The  channel  lines  have  been  defined  in  the  field  for  a  distance  of  6,500  feet  along 
the  river.  One  hundred  and  eighteen  eross-sections  50  feet  apart  have  been  estab- 
lished, and  soundings  taken  10  leet  apart  on  each  of  these.  Seven  crosa-seotions  have 
also  been  sounded  after  the  dredging  at  the  mouth  of  the  river. 

(2^  In  the  *^  upper  seeiUm,** — ^The  channel  lines  were  established,  as  well  as  106  cross- 
seetions  50  feet  apart,  for  an  aggregate  distance  of  5,250  feet,  or  approximately  1  mUe, 
firom  the  mouth  of  Little  Calumet  Biver  and  along  the  town  of  Bumham.  Sound- 
ings were  taken  before  dred^ug  on  all  these  cross-sections.  Soundings  after  dredg- 
ing were  taken  where  dredging  nad  been  completed,  or  over  a  distance  of  3^300  feet, 
comprising  69  oross-sectious. 

I  am,  captain,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LlLjaNCRAITTZ, 

Aaeietant  Engineer, 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  8,  A, 


GOMHXBCIAL  STATISTICS. 

As  the  Calumet  Biver  and  Harbor  are  so  closely  connected  in  their  commercial  re- 
lations no  commercial  statistics  are  given  in  this  place,  but  will  be  found  under  the 
head  of  Calumet  Harbor.  There  is  now  practically  no  navigation  on  the  river  beyond 
that  at  the  harbor.  As  soon,  however,  as  the  river  channel  is  opened  by  dredging, 
navigation  and  business  along  the  river  will  develop  very  fast.  It  awaits  only  this 
opening. 
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LOCAi;fON  OF  THE  ILLINOIS  AND  MISSISSIPPI  CANAL. 

The  river  and  harbor  act  of  August  11, 1888,  contains  the  following 
provision: 

The  Secretary  of  War  is  further  authorized  and  directed  to  cause  to  be  located,  on 
such  line  as  he  may  approve,  a  canal  from  the  Illinois  River,  at  or  near  the  town  of 
Hennepin,  to  the  Mississippi  River,  at  or  above  the  mouth  of  Rook  River,  toeether 
with  a  necessary  feeder  for  the  same,  said  canal  to  be  known  as  the  Illinou  and 
Miffissippi  Canal,  and  to  be  80  feet  wide  at  the  water-line,  and  to  have  a  depth  of  not 
less  than  7  feet  of  water,  with  locks  170  feet  long  and  30  feet- wide.  The  Secretary 
of  War  shall  cause  to  be  made  and  submitted  to  Congress  detailed  plana  and  esti- 
mates for  the  constmction  of  said  canal  and  feeder;  the  necessary  expense  of  making 
such  location,  plans,  and  estimates  shall  be  paid  out  of  the  unexpended  balance  on 
hand  heretofore  appropriated  for  the  snrvey  of  said  canal  by  the  river  and  harl>or  act 
approved  August  5,  18b6,  for  the  examination  of  said  canal  and  of  the  Illinois  and 
idichigan  Canal  by  a  Board  of  Engineers. 

This  act  changes  the  name  of  the  proposed  canal  from  the  '^  Henne- 
pin Canal,'*  under  which  name  former  surveys,  reports,  and  estimates 
have  been  made  to  Congress,  to  the  ^'  Illinois  and  Mississippi  Oanal.^ 

After  the  amounts  appropriated  by  the  act  in  question  had  been 
made  available,  information  was  sought  from  the  Chief  of  Engineers  as 
to  (1)  the  meaning  of  the  word  ^Mocate,''  and,  (2)  as  to  the  line  that 
meets  the  approval  of  the  Secretary  of  War. 

The  Secretary  of  War,  by  indorsement  dated  October  27,  1888, 
designated  the  Kock  Island  route,  and  it  was  held  '^that  the  word 
^  locate '  means  to  designate  the  site  or  place  of  the  proposed  canal 
^pon  maps  compiled  from  surveys  sufficiently  in  detail  to  furnish  a 
careful  estimate  of  the  cost  of  the  work,  and  does  not  contemplate  the 
staking  out  of  the  works  upon  the  ground." 

Accordingly,  under  the  projects  approved  by  the  Chief  of  Engineers, 
work  was  begun  in  the  office,  January  2, 1889,  in  compiling  from  the 
maps  of  previous  surveys  of  the  Hennepin  Canal  heretofore  sub- 
mitted to  Congress  (see  Report  of  Chief  of  Engineers,  1883,  page  1754 ; 
1880,  page  1708)  maps  in  sufficient  detail,  and  to  proper  scale,  to  show 
the  proposed  location  of  the  '^  Illinois  and  Mississippi  Canal,"  and  in 
designing,  drawing,  and  estimating  the  cost  of  the  various  mechanical 
constructions  necessary  to  establish  the  proposed  navigation  along  the 
line. 

The  route  via  Penney's  Slough  and  the  Bock  Biver  was  selected  as 
the  most  economical  and  capacious,  and  up  to  the  close  of  the  fiscal  year 
•ending  June  30,  1889,  the  following  work  haa  been  done  in  the  office. 
There  have  been  completed  the  following  drawings :  Thirteen  sheets, 
each  30  by  40  inches  dimensions,  each  showing  four  miles  of  the  location 
of  the  proposed  canal,  and  drawn  to  a  scale  of  1  inch  equals  600  feet. 
Eight  sheets,  same  dimensions,  of  detailed  drawings  for  locks  of  various 
lifts,  with  details  of  foundations,  gates,  valves,  and  maneuvering  gear. 
Five  sheets,  same  dimensions,  detailed  drawings  of  aqueduct  bridges 
along  the  main  lines,  including  all  aqueduct  bridges  along  the  main 
route.  Two  sheets,  same  dimensions,  of  details  of  culverts,  both  masonry 
and  pipe  culverts,  along  the  main  line. 

Also  detailed  drawings  to  larger  scale,  as  follows :  Six  sheets,  scale 
1  inch  equals  40  feet,  showing  sites  for  the  aqueduct  bridges.  Six  pro- 
files of  the  same  crossings.  One  sheet  showing  sites  for  locks  No.  28 
and  29.    One  profile  of  same.    One  sheet  showing  Pond  Creek  Valley. 

In  the  progress  of  the  work,  it  early  became  apparent  that  addi- 
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tional  surveys  would  be  required  at  various  points  on  the  line  to  sup- 
ply  sufficient  iufortnation  to  allow  definite  detailed  plans  and  estimates- 
to  be  made,  and  the  line  definitely  located,  especially  at  the  foUowing^ 
parts  of  the  line:  Bureau  Greek  Valley  from  the  Jllindls  Kiver  to  the 
Summit  level,  near  the  mouth  of  Bock  Itiver,  along  the  feeder,  near 
Dixon  on  Rock  Eiver,  and  special  surveys  of  sites  of  work  at  various 
points. 

As  it  is  desirable  that  the  surveys  near  Dixon^  and  at  the  mouth  o£ 
Bock  Biver  be  made  at  low  water,  they  have  not  yet  been  made,  await- 
ing a  proper  season.  ^ 

The  survey  of  the  Bureau  Creek  Valley  was  made  under  direction  of 
Assistant  Engineer  G.  A.  M.  Liljencrantz  in  March,  1889,  and  the  maps 
of  the  survey  have  been  drawn.  Beference  is  made  to  his  report  for 
details  of  this  survey,  as  well,  also,  of  the  office  work. 

Mr.  Liljencrantz  has  been  in  charge  of  the  ^'* location"  of  the  canal. 
The  mechanical  constructions  have  l^en  designed  by  myself,  and  drawn 
by  Mr.  John  C.  des  Oranges,  who  has  also  worked  out  many  of  the 
minor  details  of  these  works. 

All  of  the  constructions  along  this  line  are  to  be  of  permanent  char- 
acter, except  the  gates  of  the  locks,  the  lining  of  aqueduct  trunks, 
and  the  submerged  parts  of  dams  in  Bock  Biver,  which  are  of  wood. 

All  other  parts  of  the  canal  and  works  are  of  stone,  earth,  iron,  and 
concrete. 

The  entire  line  will  require  an  atlas  of  72  sheets  to  exhibit  the  loca- 
tion and  plans.  A  descriptive  memoir  with  specifications  and  estimates 
will  accompany  the  atlas. 

The  great  amount  of  detail,  in  draughting  and  designing,  required 
for  a  work  of  this  magnitude,  where  the  mechanical  constructions  are 
so  numerous  and  varied,  will  necessarily  delay  the  final  submission  of 
these  plans  and  estimates  probably  until  near  the  close  of  the  fiscal 
year  ending  June  30, 1890.  But  few  men  can  be  employed  upon  the 
work  advantageously,  and  it  can  not  well  be  hurried. 

The  funds  on  band  and  available  for  the  work  are  sufficient  for  its 
accomplishment. 

Money  statement 

m 

July  1.  1888,  amonnt  avaUable $14,497.44 

July  1,  1889,  amount  expended  during  fiscal  year,  exolnsive  of  liabilities 
outstanding  July  1,  1888 4,761.61 

July  1, 1889,  balance  available 9,735.83. 


• 


rbport  of  mr.  g.  a.  m.  liljbncrantz,  assistant  enoinbbr. 

United  States  Engineer  Office, 

Chicago,  III,  July  5, 1889. 

Captain  :  I  have  the  hoikOr  to  submit  herewith  a  report  on  work  done  for  the  loca- 
tion of  the  Illinois  and  Mississippi  Canal  during  the  fiscal  year  ending  June  30,  1889. 

The  river  and  harbor  act  of  August  11,  1888,  ordered  the  '*  location  of  the  Illinois 
and  Mississippi  Canal,"  hitherto  known  as  the  '*  Hennepin  Canal." 

In  conformity  to  information  received  from  you,  the  route  selected  was  the  one  to 
Rock  Island  via  Penney's  Slough,  and  the  word  '*  location  "  was  to  be  understood  as 
meaning  the  preparation  of  maps  from  surveys  already  made  of  tbe  selected  route, 
and  of  detail  coustructions  of  locks,  aqueducts,  culverts,  etc.,  for  said  route. 

When  proceeding  with  these  constructions,  it  was  found  necessary  to  secure  more 
definite  elevations  of  water  levels  and  other  datA  in  Bureau  Creek  Valley.  It  was 
also  learned  that  several  changes  of  various  kinds  had  occurred  since  the  survey  of 
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1882,  which  woald  directly  and  materially  affect  the  conatraction  of  the  eanaL  I 
tbereK>re  proceeded,  agreeably  to  yonr  instmctions,  with  a  party  of  aeven^  to  Boreaa 
Creek  Jm  ction,  on  the  18th  of  March,  and  ran  a  transit  line  as  near  as  practicable, 
to  the  line  located  on  the  bases  of  the  snrvey  of  1882,  starting  abont  a  mile  from  the 
original  initial  point  at  IlUnoia  River,  and  closing  shortly  before  reachins  the  twen- 
tieth mile,  on  the  summit  level,  April  2, 1889.  Mr.  Paol  Heinse  served  in  the  capacity 
of  transitman  and  topographer,  and  Mr.  J.  C.  Nickson  as  leveler. 

The  principal  aims  of  this  survey  were  to  secure — 

(1)  As  complete  elevations  of  the  traversed  territory  as  practicable,  so  as  to  obtain 
reliable  contour  lines ; 

(2^  Accurate  elevations  and  cross-sections  of  all  water-oonrses  crossed  by  the  line; 

(3)  Cross-sections  of  culverts  made  for  said  water-courses  under  the  railroad  along 
which  the  said  canal  route  is  located ;  and,  finally, 

(4)  Account  of  all  noteworthy  changes,  natural  or  otherwise,  that  had  taken  place 
since  1882,  and  determine  what  effect  these  would  have  on  the  proposed  canal  con- 
struction. 

The  elevations  and  cross-sections  obtained  have  furnished  the  needed  aid  in  do* 
termining  upon  the  dimensions  and  locations  for  culverts  and  aqueducts,  etc 

Many  changes  of  different  kinds  were  discovered  along  the  line,  some  of  which 
were  of  consi&rable  importance.    The  more  prominent  of  these  are — 

(1)  Theadditionof  one  track  to  the  Chicago,  Rock  Island  and  Pacific  Railroad 
alongside  of  the  old  one  for  the  whole  distance  followed  by  the  canal  route,  i.  e.,  from 
Bureau  Junction  to  beyond  Pond  Creek  Station.  As  the  canal  was  already,  by  ad- 
jacent high  hiUs,  forced  nudestrably  close  to  the  railroad  in  many  places — notably  in 
Pond  Creek  VsJley — this  change  must  be  considered  as  very  unfavorable  for  the  canaL 

(2)  The  changing  of  the  wagon  road  from  the  south  to  the  north  side  of  the  rail- 
road, between  D.  S.  Miller's  farm  on  the  second  mile  and  the  Leepertown  Mill.  This 
change  was  sag^ested  and  estimated  for  in  report  of  1882,  an  expense  from  which 
the  Government  is  thus  relieved. 

(3)  The  cut  off  of  a  big  bend  in  the  West  Bureau  Creek,  in  sections  26  and  35  of  Wy- 
ant  Township,  on  the  thirteenth  mile,  by  the  Chicago,  Rock  Island  and  Pacific  Rail- 
way Company,  and  the  substituting  for  the  old  crooked  channel  a  new  straight  out 
south  of  Its  line,  in  1884. 

(4)  The  abandonment  of  water-power  for  most  of  the  mills  along  the  route,  some  of 
which  have  been  either  torn  down  or  left  to  decay.  One  or  two  have  exchanged  their 
water-power  for  steam* power,  and  in  most  cases  are  their  head  and  tail  races  dried  up 
or  filled  up  with  sand. 

(5)  The  hill  sonth  of  the  railroad,  near  Leepertown  Mill,  around  which  the  line  of 
1682  was  laid,  was  purchased  by  the  railroad  company  for  a  gravel-pit,  and  has  been 
cut  down  below  the  level  of  the  surrounding  land. 

(6)  The  Bureau  Creek  and  its  branches  have  changed  their  boundary  lines  by  action 
of  the  current  in  the  bends  in  several  places,  in  some  quite  considerably. 

These  and  other  circumstances  have  suggested  various  alterations  from  the  plans 
proposed  in  report  of  1882. 
The  principal  changes  now  proposed  are  as  follows : 

(1)  The  substitution  of  a  pivot  bridge  at  the  crossing  of  the  Peoria  branch  of  the 
Rock  Inland  road  near  Bureau  Junction  for  the  arch  proposed  in  1882,  as  the  re- 
quired 15  feet  perpendicular  in  the  clear,  above  high  water,  can  not  be  obtained  with- 
out raising  the  railway  track  at  the  crossing  at  least  8  feet. 

(2)  The  crossing  of  the  main  line  of  the  Rock  Island  road  at  Leepertown  Mill 
changed  to  3^  miles  further  west.  This  change  is  proposed  to  make  a  more  favorable 
angle  with  the  railroad ;  to  avoid  the  enormous  excavations  through  two  hills  north 
of  railroad,  which  are  from  90  to  130  feet  above  the  proposed  canal  bottom,  and,  finally, 
the  old  Leepertown  Mill  being  abandoned  and  in  ruins,  its  tail-race  partly  dried  up, 
need  not  be  considered  as  such,  but  can  be  crossed  over  without  any  other  provision 
than  a  comparatively  small  culvert,  large  enough  to  admit  ordinary  surface  drainage. 
The  hill  south  of  the  railroad  having  been  changed  into  a  pit,  as  mentioned  above, 
the  canal  can  continue  its  straight  course  uninterruptedly,  the  ground  all  along  and 
south  of  the  railroad  being  quite  even  and  of  favorable  elevation. 

(3)  The  straightening  of  the  line  where,  as  before  stated,  the  railroad  company 
had  made  the  cut-off  from  West  Bureau  Creek.  To  avoid  two  aqueducts  at  this 
place  the  canal  route  was  laid  around  the  bend  of  the  river  through  the  sides  of  some 
very  high  and  steep  sand  hills,  between  which  flowed  a  number  of  tributary  rivulets, 
each  requiring  a  culvert.  The  straightened  channel  will  require  only  one  good- 
sized  culvert,  at  the  lower  crossing,  to  take  the  place  of  the  five  culverts  estimated 
for  in  1882,  by  the  small  tributaries  all  passing  through  the  old  river-bed. 

(4)  Some  slight  alterations  of  minor  importance  have  been  made,  as  suggested  by 
•changes  in  the  course  of  Bureau  Creek  or  its  branches.  In  consequence,  some  changes 
to  correspond  have  been  made  in  the  location  of  locks,  culverts,  and  other  struct- 
ures. 
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The  preparation  of  maps  and  plans  of  the  different  Btructjares  required,  with  detail 
estimates  of  materials  and  labor,  comprised  the  principal  work  to  be  done  in  locating 
the  proposed  canal. 

The  maps  of  188*^  were  to  be  rednced  to  a  suitable  scale  (I  inch  to  (lOO  feet)  to  be 
conveniently  shown  on  a  series  of  sheets  of  uniform  size,  the  same  as  adopted  for  the 
plans  of  the  various  structures,  viz,  30  inches  by  40  inches.  Each  map  contains  4 
miles  of  the  canal  route,  with  corresponding  profile,  and  tables  of  the  structures  be- 
longing to  the  respective  4  miles. 

The  preparation  of  maps  and  plans  commenced  at  the  beginning  of  the  calendar 
year.    It  was  estimated  that  the  number  of  sheets  required  would  be  as  follows : 

Sheets. 

For  maps,  including  one  index  map 31 

For  locks,  with  details 15 

For  aqueducts,  with  details 6 

For  culverts 3 

For  railway  bridses,  with  details 5 

For  highway  bridges,  with  details 5 

For  dams,  with  details 3 

For  sluice-ways  and  weirs. 2 

Total 72 

To  these  will  be  added  sheet  for  title,  index,  etc.,  to  pat  the  whole  collection  into 
the  shape  of  a  convenient  atlas. 

Of  the  above  sheets  the  following  have  been  completed  during  the  fiscal  year,  save 
some  lettering,  tables,  etc. : 

Sheets. 

Maps 13 

Lock  drawings 8 

Aqueducts 5 

Culverts 2 

Total - 28 

Detail  estimates  hare  also  been  made  for  the  locks  and  aqueducts  constructed. 

Besides  maps  and  drawings  above  accounted  for,  the  following  detail  drawings 
have  been  made  to  extra  large  scale,  for  cases  where  more  minute  information  was 
needed  than  could  be  obtained  from  those  made  to  the  smaller  scale,  viz :  6  sheets, 
showing  sites  for  the  aqueducts  (scale  1  inch  to  40  inches)  ^  6  profiles  for  same  (hori- 
zontal scale  1  inch  to  40  inchefl|^  vertical  scale  1  inch  to ;( inches) ;  1  sheet,  showing 
site  for  Locks  No.  28  and  29  (1  inch  to  40  inches) ;  1  profile  for  same  (scales  same  as 
for  profiles  above) ;  1  sheet,  showing  Pond  Creek  Valley  (scale  1  inch  to  100  inches); 
or  in  all  fifteen  detail  drawings. 

I  am,  captain,  very  respectfully,  your  obedient  servant, 

G.  A.  M.   LlLJEXCRANTZ, 

A8$isiani  Engineer, 
Capt.  W.  L.  Marshall, 

€knp»  of  Engineers,  U.  8.  A, 


J  J  6. 

PRELIMINARY  EXAMINATION  OF  GRAND  CALUMET  RIVER,  INDIANA, 
BEGINNING  ONE-HALF  MILE  EAST  OF  HAMMOND,  AND  THENCE  EAST- 
WARD TO  LAKE  MICHIGAN. 

United  States  Engineer  Office, 

Chicago,  III.,  December  10,  1888. 

General  :•  I  have  the  honor  to  sabmit  the  following  report  of  a  pre- 
liminary examination  of  the  '^  Grand  Calumet  River,  Indiana,  begin- 
ning one-half  mile  east  of  Hammond,  and  thence  eastward  to  Lake 
Michigan,"  made  in  accordance  with  the  requirements  of  the  river  and 
harbor  act  of  August  11,  1888. 

The  examination  was  made  under  my  diiection  by  assistant  G.  A.  M. 
Liljencrantz,  whose  report  with  map  is  herewith. 
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From  this  report  and  map  the  following  fact«s  appear : 

That  this  part  of  the  Grand  Oalamet  River,  13^  miles  lonR  in  direct 
line  and  15  miles  in  length  along  the  meanders  of  the  stream,  is  a  i)ortion 
of  a  dead  river,  wandering  from  side  to  side  of  a  marsh  600  to  1.400  feet 
in  width  lying  between  Hammond,  Ind.,  and  its  old  month  now  closed 
by  sand ;  that  for  9  miles  of  this  distance  below  Hammond,  or  to  the 
Lake  Shore  and  Michigan  Sonthem  Railroad  Bridge,  the  channel,  with 
the  exception  of  a  few  short  stretches,  averages  10  feet  depth,  over  3 
miles  of  which  there  is  a  navigable  channel  exceeding  13  feet  in  depth  ; 
that  the  lower  6  miles  is  crooked,  narrow,  and  more  shallow,  varying 
in  width  from  a  mere  thread  of  water  to  wide  sloughs  or  lagoons,  and  in 
depth  from  1  to  10  feet«  the  bottom  of  the  river  consisting  of  mnd,  with 
occasionally  a  little  sand  or  clay :  that  the  river  is  spanned  by  twa 
wagon-road  bridges  and  three  railroad  bridges,  none  of  which  are  pro- 
vided with  draws ;  that  the  region  in  the  vicinity  of  the  river  is  bat 
thinly  settled,  the  small  town  of  East  Chicago  containing  now  about 
60  houses,  a  few  ice-houses,  and  the  village  of  Clarke,  a  railway  water- 
ing station  of  about  100  inhabitants  and  30  houses,  and  a  few  scat- 
tering farm  houses  at  some  distance  from  the  bank  of  the  stream,  em- 
brace everything  in  sight. 

Although,  as  stated  above,  the  9  miles  of  the  river  eastfrom  Hammond, 
Ind.,  furnishes  now  a  good  navigable  channel  of  greater  capacity  thaa 
the  Calumet  River  between  Hammond  and  its  present  mouth,  there  is 
practicaUy  no  navigation  on  it 

There  does  not  seem  to  be  any  present  demand  for  the  improvement 
of  this  part  of  the  river,  except  a  speculative  one  by  owners  of  land,  de- 
sirous of  developing  towns  and  attracting  an  industrial  population  to 
points  where  none  now  exist. 

Whether  there  will  in  future  be  need  of  its  improvement  depends 
upon  the  influx  of  population  and  commercial  enterprises,  and  also  upon 
the  completion  of  the  improvement  of  that  portion  of  the  Calumet 
River  between  Hammond  and  its  present  moutb,  now  in  progress. 

In  view  of  these  facts  it  is  my  opinion  that  the  Grand  Calumet 
River,  Indiana,  from  one-half  mile  east  of  U^mond  eastward  to  Lake 
Michigan,  is  not  at  present  worthy  of  improvement  by  the  General 
Government,  and  that  no  public  necessity  or  convenience  can  be  sub- 
served by  its  improvement. 

The  act  of  Congress  does  not  specify  the  capacity  of  channel  for  which 
estimates  are  desired.  The  estimate  herewith  submitted,  based  upon 
the  preliminary  examination,  is  for  a  channel  16  feet  in  depth  and  200 
feet  in  width,  the  same  capacity  that  part  of  the  river  now  being  im- 
proved will  have  upon  the  completion  of  the  present  project.  The  es- 
timate also  includes  an  entrance  from  the  lake  between  parallel  piers 
extending  to  the  16-foot  contour  in  Lake  Michigan. 

The  estimate  is  as  follows : 

Dredging  5,800,000  cubic  yards,  at  22  cents  per  yard $1, 276, 000 

Revetment,  1,600  linear  feet,  at  |16  per  foot 25,600 

Crib-work,  1,600  linear  feet,  at$60perfoot 96,000 

Total !....    1,337,600 

Add  10  per  cent,  for  contingencies « 139,760 

Total 1,537,360 

An  accurate  survey  of  the  river  woald  cost  (estimated)  1 1,100,  but 
as  the  above  estimates  of  quantities  are  believed  to  be  within  10  per 
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cent,  of  what  woald  probably  be  shown  by  a  detailed  survey,  it  is  re* 
spectfiilly  recommended  that  no  survey  be  at  present  made. 
Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 


Captain  of  Engineers. 


The  Ohibf  of  Engineebs,  U.  S.  A. 


report  of  mr.  o.  a.  h.  liljsncramtz,  assistainr  bnoinber. 

Unitxb  States  Enginebb  Offiob, 

Chicago,  IIU,  December  1, 1888. 

Caftain  :  I  have  the  honor  to  report  that  in  accordance  with  your  instmotions  I 
have  made  an  examination  of  the  ^'  Grand  Calumet  River,  Indiana,  beginning  one- 
half  mile  east  of  Hammond,  and  thence  eastward, to  Lake  Michigan,"  the  result  of 
which  is  hereby  respectfully  submitted. 

The.  part  of  Grand  Calumet  River  located  in  the  State  of  Indiana  oonsists,  lijce  that 
in  Illinois,  of  an  extensive  marsh  from  600  to  1,400  feet  in  width  with  a  channel  vary- 
ing in  depth  and  width  and  widening  in  a  serpentine  shape  between  the  banks,  which 
are  very  irregular  in  form  and  elevation,  but  show  a  f^radnal  and  considerable  in- 
crease in  altitude  towards  the  easterly  terminus  of  then  ver,  where  numerous  isolated 
sand  hills  reach  an  elevation  of  probably  100  feet,  which  for  this  otherwise  very  level 
country  is  quite  noteworthy. 

Counting  from  the  steel  mill  slip  half  a  m  le  east  of  the  wagon-road  bridse  at  Ham- 
mond, and  three-fourths  of  a  mile  from  the  State  line,  and  alouff  a  direct  line  about 
midway  between  the  river-banks,  the  distance  to  the  old  ouuet  into  Lake  Michi- 
gan is  13i  miles ;  but  following  the  winding  channel  this  distance  is  increased  to  over 
15  miles.  The  many  bends  in  the  channel,  causing  this  difference,  increase  in  num- 
ber and  extent  of  crookedness  towards  the  easterly  terminus. 

It  is  a  noteworthy  fact  that  for  a  distance  of  nearly  9  miles  from  Hammond,  or  Uy 
near  the  Lake  Shore  and  Michigan  Southern  Railway  Bridge,  there  is  a  much  better 
channel  than  that  on  the  lower  river  from  Hammond  to  Chittenden  Bridge. 

The  stretch  referred  to  has,  with  the  exception  of  a  few  short  distances,  a  continu- 
ous depth  of  10  feet  or  more  (at  low-water  stage),  and  alouff  considerable  distances, 
aggregating  in  length  about  3  miles,  the  bottom  was  not  reached  with  the  13-foot  long 
sounding  pole. 

The  easterly  5  miles  are  very  irresular  in  all  respects.  The  depth  varies  between 
1  and  10  feet,  with  an  average  hardly  exceeding  3  or  4  feet.  The  channel  becomes 
here  generally  narrower,  with  more  extensive  and  irregular  bends,  occasionally  wid- 
ening out  into  an  open  elough  ;  in  other  places  becoming  almost  extinct  to  the  eye,, 
or  only  sufficiently  wide  to  push  a  small  skiff  through  it.  Throuffh  this  part  an  im- 
proved channel  would  have  to  be  made  in  a  comparatively  straight  line  through  the 
marsh,  as  it  would  be  impracticable  to  attempt  to  follow  the  orifrinal  channel. 

The  north  banks  consist  mainly  of  bare  sand-hills,  high  and  irregular,  with  scat- 
tered pines  and  here  and  there  patches  of  heavy  underbrush.  The  soutn  banks  are 
generally  also  high  for  this  region,  but  are  more  regular,  and  mostly  covered  with 
heavier  timber  and  vegetation. 

The  bottom  of  the  river  consists  along  the  whole  distance,  as  far  as  can  be  ascer- 
tained, of  a  more  or  less  thick  covering  of  mud  and  decayed  vegetation  over  strata 
of  sand  and  clay. 

There  is  at  present  no  navigation  east  of  Hammond,  nor  is  there  occasion  for  any 
as  yet,  as  there  are  no  enterprises  located  on  this  part  of  the  river^  except  East  Chi- 
cago, a  manufacturing  center  of  quite  recent  origin,  and  which  will  be  described  in 
another  report. 

There  are  two  ice-houses  on  the  south  side  of  the  river  between  this  place  and  Ham- 
mond. 

Eastward  from^East  Chicago  there  is  only  one  hamlet  (Clarke),  located  at  or  near 
the  river,  at  the  crossing  of  the  Pittsburgh,  Fort  Wayne  and  Chicago  Railroad,  6  miles- 
froui  Hammond. 

This  is  at  present  merely  a  railway  water  station,  with  twenty  to  thirty  houses,  and, 
perhaps  a  hundred  inhabitants.    It  has,  however,  a  post-office,  railroad  with  tele- 

graph  station,  two  large  ice-houses  belonging  to  the  Washington  Ice  Company,  of 
hicago,  and  one  small  store  with  general  merchandise. 

Besides  the  South  Chicago  and  Indiana  Railway  Bridge  at  Hammond,  there  are  two* 
wagon-road  bridges  and  three  railroad  bridges  crossing  the  river  east  of  the  last- 
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named  town,  none  of  wbicb  five  bridges  is  a  dnw-bridfi;e.  Counting  tbeir  respectiTe 
distADces  from  the  steel-mill  slip  at  Hammond,  tbey  are  as  follow : 

(1)  Gibson  Wagon-road  Bridge^  24  miles  east,  is  a  long  wooden  stmctnre  across  the 
marsb,  with  a  narrow  opening  at  the  channel  large  enough  to  admit  a  small  row- 
boat. 

(2)  Clarice  Wagon-road  Bridge,  at  Clarke,  6  miles  from  the  slip,  is  a  similar  stmctaie 
to  the  preceding  one,  with  a  similar  opening  at  the  channeL 

(3)  Tkfi  PitUburghy  Fort  Wayne  and  Ckieago  Railway  Bridge,  one-half  mile  fnrtbereast, 
is,  in  fact,  an  embankment,  built  across  the  marsh,  with  a  40-foot  long  trestle  over  the 
here-contracted  channel,  by  which  an  opening  is  made  for  the  passage  of  smaller 
boats. 

^4)  The  Lake  Shore  and  Michigan  Oonthem  Railway  Bridge,  8^  miles  from  the  initial 
pomt,  is  similar  to  the  preceding  one,  with  a  6-foot  wide  opening  through  the  Gt^foot 
long  trestle. 

(5)  The  Baltimore  and  Ohio  Railway  Bridge,  at  the  tenth  mile,  is  similar  to  the  pre-  jj 

ceding  two  p  but  the  embankment,  crossing  the  marsh  in  a  much  more  acute  angle  t-han 
the  others,  is  much  longer,  and  the  abutments  for  the  short  trestle  are  braced  by 
horiKont>al  timbers  about  3  feet  above  the  water-level,  over  which  boats  must  be 
hauled  to  pass  this  place.  The  channel  is  very  indistinct  here  and  for  the  greater 
part  of  the  river  eastward. 

A  map  showing  the  portion  of  Grand  Calumet  River  under  consideration  is  respect- 
fully submitted  herewith.  The  contours  of  the  river  banks,  or  limits  of  marsh,  as 
shown  on  this  map,  have  been  obtained  from  the  maps  of  the  original  United  States 
surveys  under  the  General  Land  Department  in  Washington,  D.  C.  The  channel 
winding  between  these  contours  and  the  depths  shown  therein  are  located  with  suf- 
ficient accuracy,  from  notes  and  soundings  taken  at  the  time  of  the  examination,  to 
give  a  correct  idea  of  the  general  character  and  features  of  the  river. 

Such  details  as  railroads,  lake  system,  towns,  etc.,  have  been  obtained  iiom  the 
best  sources  accessible. 

Very  respectfully,  your  obedient  servant, 

G.  A  M.  LiLJXNCBANTZ, 

AaMetant  Engineer. 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  S.  A,  ^ 

I 

I 

JJ7- 

PRELIMINARY    EXAMINATION    OF    A     CANAL-WAY     CONNECTING     THE 

waters  of  lake  michigan  with  the  calumet  river  begin- 
ning at  a  point  on  the  calumet  river  one  mile  east  of  ham- 
mond,  indiana,  and  running  due  north  to  berry  lake,  and 
thence  along  the  eastern  waters  of  said  berry  lake; 
thence  northeast  to  lake  michigan. 

United  States  Engineer  Office, 

Chicago^  IlLj  January  3,  1889. 

General  :  I  have  the  honor  to  submit,  lu  accordance  with  the  river 
and  harbor  act  of  August  11, 1888,  the  following  reportof  a  preliminary 
examination  of  ^^a  canal-way  coimecting  the  waters  of  Lake  Michigan 
with  the  Calumet  Eiver,  beginning  at  a  point  on  the  Calomet  River  1 
mile  east  of  Hammond,  Ind.,  and  running  due  north  to  Berry  Lake,  and 
thence  along  the  eastern  waters  of  said  Berry  Lake,  thence  northeast  to 
Lake  Michigan ;  the  survey  to  estimate  a  canal  14  feet  deep  and  200  feet 
wide.'' 

The  examination  was  made  under  my  direction  by  Assistant  G.  A.  M. 
Liljeucrantz,  whose  report,  with  map,  is  herewith. 

From  this  report  it  appears  that  the  ground  along  the  proposed  canal- 
way  has  an  average  elevation  above  low  water  in  the  river,  which  is 
practically  the  same  level  as  low  water  in  Lake  Michigan,  of  about  5 
feet  (varying  from  3  to  8  feet).  The  soil  is  sandy,  with  scattering  small 
trees,  except  at  Berry  Lake,  which  is  a  small  lake  1^  miles  long  by 
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one-foarth  mile  wide,  of  an  average  depth  at  the  present  level  of 
Lake  Michigan  of  about  1  foot,  which  is  probably  increased  to  3  feet  in 
spring- time  and  at  high  stages  of  water  in  Lake  Michigan.  The  bottom 
of  the  lake  is  sand  and  mud,  and  its  area  is  largely  overgrown  with 
marsh  grasses,  reeds,  and  sedges.  The  lake  is  separated  from  Lake 
Michigan  by  a  sandy  ridge  about  one-fourth  of  a  mile  wide. 

The  line  of  the  proposed  canal-way  is  crossed  now  by  five  railways 
and  two  highways.  In  addition,  it  intersects  the  town-site  of  East 
Ohicago,  where,  if  the  town  is  developed,  additional  bridges  must  be 
built. 

This  region  is  at  present  but  thinly  settled.  A  land  company  is  en- 
deavoring to  develop  a  manufacturing  town  at  East  Chicago,  where  at 
present  some  sixty  houses  have  been  built,  and  a  number  of  manufact- 
uring enterprises  are  under  way  or  contemplated. 

The  mouth  of  the  proposed  canal- way  in  Lake  Michigan  is  distant 
only  6  miles  from  Oalumet  Harbor,  already  built  by  the  United  States 
Government,  and  its  junction  with  the  Calumet  Biver  is  only  13  miles 
from  this  harbor  via  the  Calumet  Itiver,  which  is  now  undergoing  im- 
provement by  the  General  Gk)vernmeut.  The  proposed  canal  is  nearly 
4  miles  in  length,  and  would  therefore  shorten  the  distance  from  its 
point  of  junction  with  the  Calumet  Biver  to  Lake  Michigan  about  9 
miles. 

I  can  not  find  any  public  interest  that  will  be  subserved  by  the  pro- ' 
posed  improvement.  It  is  desired  by  the  parties  that  own  the  lands  in 
the  vicinity  of  East  Chicago,  and  are  interested  in  their  sale  and  in  the 
development  of  industries  and  population  here.  The  Calumet  Biver 
after  its  improvement  will  furnish  adequate  water  facilities,  and  it  is 
not  considered  that  the  shortening  of  the  distance  from  East  Chicago 
to  the  lake  of  9  miles,  for  a  small  population  represented  by  less  than 
one  hundred  houses,  even  if  desirable  for  them,  constitutes  such  a  '^  pub- 
lic necessity"  as  to  require  the  expenditure  by  the  United  States  of 
over  tl,000,000. 

An  accurate  survey  of  this  canal- way  would  cost  about  $250,  but  as 
the  examination  just  made  is  sufiicieut  for  a  close  approximate  estimate 
of  quantities  of  work  to  be  done  in  the  construction  of  this  canal,  no 
further  survey  is  recommended. 

The  estimated  cost  of  this  canal  is  as  follows : 

Dredging  2,954,000  oabio  yards,  at  25  cents  per  yard $738,500 

Bevetment,  3,000  linear  feet,  at  $16  per  foot 48,000 

Crib- work,  2,000  linear  feet,  at|60per  foot 120,000 

Five  railway  bridges,  at  $30,000  each 150,000 

Two  highway  bridges,  at  |12,000  each 24,000 

Total 1,080,500 

Add  10  per  cent,  for  contingencies 108,050 

Total 1,188,560 

No  public  interest  will  be  subserved  by  this  improvement,  and  in  my 
opinion  the  locality  is  not  at  the  present  time  worthy  of  improvement 
by  the  General  Glovernment. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Mabshall, 

Captain  of  Eiigineers, 

The  Ohief  op  Enginbebs,  U.  S.  A. 


2156  BEPOBT  OF  THE  CHIEF  OF  ENOIKEEBS,  U.  S.  A&HY. 

RKPOBT  OF  MR.  O.  ▲.   M.  LILJBKCRANTZ,  ASSXBTASTT  BNaXNKSR. 

UirmeD  Statka  ExoianasR  Oftick, 

Ckicoffo,  in.,  December  3,  1888. 

Captain  :  I  have  the  honor  to  report  that,  in  compliance  with  yonr  orders,  I  have 
made  an  examination  of  the  site  for  a  proposed  "  canal-way  connecting  the  waters  of 
Lake  Michigan  with  the  Calnmet  Birer/'  via  Berry  Lake,  Indiana,  the  reenlt  of  which 
is  hereby  respectfully  submitted : 

The  proposed  canal-way  commences  at  the  Grand  Calnmet  Biver,  2  miles  east  of 
the  Steel  Mill  Slip  at  Hammond,  and  runs  dne  north  (on  the  section  line  between 
sections  ^  and  33,  township  37  north,  range  9  west  of  the  second  principal  merid- 
ian) to  Berry  Lake,  a  distance  of  2  miles;  tbence  in  the  same  direction  '* along  the 
eastern  waters  of  said  Berry  Lake;  thence  northeast  of  Lake  Michigan,"  a  total  dis-^ 
tance  of  3|  miles. 

The  ground  between  the  river  and  Berry  Lake  has  an  average  elevation  of  5  feet 
above  low  water  in  the  river,  and  consists  mostly  of  a  sandy  soil,  with  scattered  trees 
of  diminutive  dimensions,  throngh  which  a  clearing  has  been  partly  made  by  the  par- 
ties interested  in  the  canal  project. 

Berry  Lake  occupies  portions  of  sections  16,  17,  20,  and  21,  in  township  37  north, 
range  9  west  of  the  second  principal  meridian.  It  is  from  H  to  If  miles  long  by  about 
one-fourth  mile  wide,  but  with  an  average  depth  of  only  about  1  foot  at  a  low  stage 
of  the  water-level.  The  character  of  the  shores  indicates  that  at  times  there  is  a  rise 
above  this  level  of  fully  2  feet.  Such  rise  is  probably  occasioned  by  rain-f^l  and 
drains  from  the  adjricent  country,  which  consists  of  long  and  sparingly  timbered 
ridges  with  intervening  swamps,  and  possibly  to  some  extent  by  the  finctnations  of 
Lake  Michigan,  with  which  Berry  Lake  is  indirectly  connected  through  ditches, 
uniting  its  waters,  via  the  lake  system  west  of  it,  with  the  lower  portion  of  Calumet 
Eivcr. 

There  iii  at  present  no  direct  connection  between  Lake  Michigan  and  Berry  Lake, 
though  it  is  Claimed  that  at  some  period  in  the  past  such  has  been  the  case,  when  a 
small  creek,  Pine  Creek,  ran  from  a  poifkt  at  the  lower  portion  of  the  easterly  shore  of 
Berry  Lake  in  a  northerly  direction,  and  emptying  somewhere  north  of  it  into  Lake 
Michigan.  The  long  and  narrow  swamp  found  iii  just  about  such  a  position  as  de- 
scribed seems  to  verify  the  assertion. 

The  northerly  portion  of  Berry  Lake  has  a  hard,  sandy  bottom,  free  from  weeds  and 
bulrushes  and  with  clear  water,  the  low  temperature  of  which,  together  with  the 
preceding  facts,  may  suggest  the  possible  ixistence  of  springs.  The  middle  and 
soutberly  portions  have  layers  of  soft  mnd,  occasionally  from  4  to  5  feet  in  thickness 
over  the  sand,  and  with  saud-bars  cropping  up  here  and  there  above  the  water  sur- 
fac«  in  the  former  part ;  the  latter  is  almost  entirely  covered  with  reeds,  wild  grass, 
and  cimilar  vegetation. 

Between  Berry  Lake  and  Lake  Michigan,  a  distance  of  about  one-quarter  of  a  mile, 
the  ground  is  mainly  composed  of  sand,  is  irregular  in  form  and  elevation,  which 
latter  varies  between  3  and  8  feet  above  low  water  in  Lake  Michigan.  This  stretch 
is  crossed  by  three  railroads,  as 'accounted  for  hereafter. 

A  dredge  was  found  at  work  at  the  southerly  end  of  the  canal  site,  which  had 
completed  a  channel  about  40  feet  wide,  and  for  a  distance  of  nearly  half  a  mile  from 
Calumet  River. 

The  canal- way,  if  made,  and  on  the  site  proposed,  will  require  the  constmction  o£ 
five  railroad  and  two  wagou-road  bridges,  as  follows:  South  of  Berr^  Lake,  two  rail- 
road bridges  for  the  Chicago  and  Calumet  Terminal  Railway,  and  the  State  Line  and 
Indiana  (a  branch  of  the  Pittsburgh,  Fort  Wayne  and  Chicago)  Railway,  and  one 
wagon-road  bridge  for  the  so-called  ^'  Indiana  Boulevard,"  a  road  running  from  Shef- 
field to  Gibson  Station.  North  of  the  lake  are  the  Pittsburgh,  Fort  Wayne  and  Chi- 
cago (main  line),  the  Lake  Shore  and  Michigan  Southern,  and  the  Baltimore  and 
Ohio  Railroads,  the  latter  with  two  tracks,  and  one  wagon  road,  for  which  all 
bridges  will  be  required.  The  various  streets  in  the,  as  yet,  but  partially  developed 
town  of  East  Chicago,  will  eventually  have  to  be  bridged,  but  nothing  definite  can 
be  said  about  these  at  the  present  time. 

Of  the  above-named  railroads,  the  State  Line  and  Indiana  road  is  not  yet  extended 
across  the  canal  site;  but  it  is  in  process  of  construction.  The  others  are  bnilt 
and  in  use.  The  main  line  of  the  Pittsburgh,  Fort  Wayne  and  Chicago  Railway  has 
a  station  at  the  northerly  end  of  Berry  Lake,  after  which  it  is  named. 

Between  Grand  Calnmet  River  and  Berry  Lake  has  lately  been  established  a  set- 
tlement, or  town,  which  promises  in  time  to  become  an  important  manufacturing  cen- 
ter if  the  elaborate  plans  projected  are  carried  out.     It  is  called  East  Chicago; 

There  are  some  50  to  60  houses  built,  and  others  are  under  way.  A  tank  factory  is 
in  operation  ;  a  saw-mill  and  a  railroad  repair  shop  are  being  built,  and  a  number  of 
other  enterprises  are  contemplated.    The  proposed  canal-way  runs  about  through 
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the  center  of  this  place.  The  State  Line  and  Indiana  Railroad  is  now  rnnning  regu- 
lar passenger  trains  between  Chicago  and  this  place  three  times  daily  each  way^  and 
is  erecting  a  depot  here. 

A  |6,000  depot  is  approaching  completion  for  the  Chioaffo  and  Calnmet  Terminal 
road,  seyeral  streets  are  graded,  and  altogether  there  is  exhibited  an  activity  which 
promises  well  for  the  future  growth  of  the  locality. 

A  map  has  been  prepared  from  the  best  accessible  data  and  from  observations 
made  on  the  ground,  and  is  respectfully  submitted  with  this  report. 

Two  lines  of  soundings  were  run,  as  indicated  on  the  map,  showing  the  general 
depth  of  the  water  in  Berry  Lake. 

•  *••••• 

Very  respectfully,  your  obedient  servant, 

0.  A.  M.  LiLJSKCBANTZ, 

Capt.  W.  L.  Marshall, 

Carps  of  SngineerSf  171  S,  A, 


J  J  8. 

preliminary  examination  of  berrt  lake,  indiana,  forminq  a 

natural  harbor  of  refuge. 

United  States  Engineer  Office, 

Chieago,  JU.,  Jo/nuary  3,  1889. 

General  :  I  have  the  honor  to  sabmit  the  following  report  of  a 
preliminary  examination  of  ^*  Berry  Lake,  forming  a  nataral  harbor  of 
refage,"  made  in  accordance  with  the  river  and  harbor  act  of  Angnst 
11, 1888. 

The  examination  was  made  under  my  direction  by  Assistant  O.  A. 
M.  Liljencrantz,  who  reports  as  follows : 

Berry  Lake  occupies  portions  of  sections  16,  17,  20,  and  t^l,  township  'S3f  north, 
range  9  west  of  the  second  principal  meridian.  It  is  from  1^  to  If  miles  long  by  one- 
fourth  mile  wide,  with  an  average  depth*  of  only  about  1  foot  at  a  low  stage  of  the 
water  level.  The  character  of  the  shores  indicates  that  at  times  there  is  a  rise  above 
this  level  of  fully  2  feet.    •    ♦    • 

There  is  at  present  no  direct  connection  between  Berry  Lake  and  Lake  Michigan, 
though  it  is  claimed  that  at  one  period  in  the  past  such  has  been  the  case,  when  a 
smallcreek.  Pine  Creek,  ran  from  a  point  at  the  lower  portion  of  the  easterly  shore 
of  Berry  Lake  in  a  northerly  direction,  and  emptying  somewhere  north  of  it  into 
Lake  Michigan. 

The  northerly  portion  of  Berry  Lake  has  a  hard  sandy  bottom,  free  from  weeds  and 
bnlroHhes,  and  with  clear  water,  the  low  temperature  of  which,  together  with  the 
preceding  facts,  may  suggest  the  possible  existence  of  springs.  The  middle  and 
southern  portions  have  layers  of  soft  mud  occasionally  from  4  to  5  feet  in  thickness 
over  the  sand.  The  southerly  portion  is  almost  entirely  covered  with  weeds,  wild 
grass,  and  similar  vegation. 

Between  Berry  Lake  and  Lake  Michigan,  a  distance  of  about  one  quarter  of  a  mile, 
the  ground  is  mainly  composed  of  sand,  is  irregular  in  form  and  elevation,  which 
latter  varies  between  3  and  8  feet  above  low  water  in  Lake  Michigan.  This  stretch 
is  crossed  by  three  railroads. 

The  act  requires  a  report  upon  "Berry  Lake,  forming  a  natural  harbor 
of  refuge.^'  A  pond  covering  an  area  of  about  250  acres,  separated  from 
all  waters  upon  which  navigation  exists,  can  not  be  considered  as  meet- 
ing the  requirements  of  a  "  natural  harbor  of  refuge,"  even  if  its  slight 
depth  did  not  prevent  all  navigation  whatever  upon  it.  It  is  only  a  • 
little  pond  in  the  interior  of  Indiana,  a  "natural  harbor  of  refuge"  for 
aquatic  birds  only. 
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It  caD  not  be  seen  how  the  United  States  can  <<  form  '^  a  "  nataral 
harbor  of  refngn  "  by  the  exx>enditure  of  any  amount  of  money,  or  can 
improve  a  '^  natural  harbor  of  refuge  "  where  no  harbor  whatever  exists 
as  a  basis  of  improvement. 

No  public  interests  can  be  at  present  subserved  by  improving  Berry 
Lake,  and  the  locality  in  my  opinion  is  not  now  worthy  of  improvement 
by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers* 

The  Ohief  OF  EivaiNEERSi  U.  8.  A. 


J  J  9. 

FREUMINART  EXAMINATION  OF  GRAND  CALUMET  RIVER,  ILLINOIS. 

United  States  Engineer  Office, 

Chicago^  lU.^  Ftibruarg  23, 1889. 

General  :  With  reference  to  the  survey  of  the  ^^  Grand  Galnmet  Bivery 
Illinois,''  ordered  by  the  river  and  harbor  act  of  August  11,  1888, 1 
have  the  honor  to  report  as  follows: 

The  portion  of  the  Grand  Oalnmet  Biver  in  question  lies  between 
Hammond,  ind.,  which  is  on  the  border  of  the  two  States,  and  Oalnmet 
Harbor,  a  distance  of  about  12  miles.  It  has  already  been  surveyed, 
and  work  is  contracted  for  under  this  same  act  of  Congress. 

A  survey  of  the  lower  portion  of  this  stretch,  viz :  From  the  '<  Forks"  to 
the  mouth,  was  made  under  direction  of  Major  Lydecker,  Corps  of  Engi- 
neers, in  1881-.'82  (see  Beport  Chief  of  Engineers,  1882,  page  2247).  Con- 
gress, acting  upon  the  recommendations  in  this  report,  in  the  river  and 
harbor  act  of  August  2, 1882,  required  a  Board  of  Engineers  to  estab- 
lish dock  lines  ]  to  define  the  channel  from  the  mouth  to  the  forks  of 
the  Calumet;  to  make  estimates  of  cost^  and  to  inform  Congress  what 
legislation  is  necessary.  The  report  of  this  Board,  dated  October  6, 1882, 
is  published  in  the  Annual  Beport  of  the  Chief  of  Engineers,  1888,  page 
1748. 

They  established  dock  lines  and  submitted  a  project  and  estimates 
for  a  channel  200  feet  wide  and  16  feet  deep  from  the  month  of  the 
Grand  Calumet  Biver  to  the  Forks.  This  project  required  2,500,000 
cubic  yards  dredging. 

From  the  Forks  to  one-half  mile  east  of  Hammond,  Ind.,  all  of  which 
stretch  lies  within  the  State  of  Illinois  except  1  mile,  the  Grand  Cal- 
umet was  surveyed  under  direction  of  Maj.  W.  H.  H.  Benyaurd  in 
1884,  and  reported  upon  by  Msy.  T.  H.  Handbury,  Corps  of  Engineers, 
March  27, 1885  (Beport  Chief  of  Engineers,  1885,  page  2059). 

Major  Handbury  submitted  a  project  and  estimate  for  a  channel  of 
the  same  capacity  as  that  recommended  by  the  Board  of  Engineers  for 
the  lower  part  of  the  river.  This  project  also  required  2,500,000  cubic 
yards  dredging. 

Both  these  surveys  were  elaborate  and  accurate.  The  maps  were 
forwarded  to  the  Department,  and  Congress  by  making  appropriations 
in  the  last  three  river  and  harbor  acts  has  undertaken  the  improve- 
ment of  the  river  under  the  project  submitted.  It  will  be  seen  by  re- 
ferring to  the  reports  mentioned  that  no  separate  estimates  were  made 
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for  tbe  portions  of  the  river  within  the  limits  of  the  States  of  Indiana 
and  Illinois  respectively. 

Of  the  5,000,000  cabic  yards  of  dredging  required  under  these  projects 
now  in  course  of  execution  under  the  river  and  harbor  acts  of  July  5, 
1884,  August  5, 1886,  and  August  11, 1888,  474,566  cubic  yards  dredg- 
ing is  required  within  the  limits  of  the  State  of  Indiana,  and  the  re- 
mainder, 4,525,434  cubic  yards,  within  the  limits  of  the  State  of  Illinois. 
The  cost  of  this  work  will  depend  upon  prices  secured  after  public  ad- 
vertisement, if  done  by  contract.  The  cost  will  probably  not  exceed  20 
cents  per  cubic  yard,  which  would  make  the  work  cost  not  exceeding — 

InlUinois t905,0tt6.80 

Id  Indiana 94,913.20 

Total 1,000,000.00 

The  cost  has  been  estimated  as  low  as  5  cents  per  cubic  yard,  not  in- 
cluding cost  of  plant,  if  done  by  dredges  owned  and  operated  by  the 
United  States,  but  my  experience  does  not  make  me  believe  that  the 
United  States  should  undertake  definite  work,  the  difficulties  of  execu- 
tion of  which  can  clearly  be  foreseen  and  estimated  either  as  a  matter 
of  economy  or  advantage  over  the  contract  system. 

I  can  not  discover  that  any  greater  channel  capacity  than  projected 
is  demanded  by  any  interest  upon  the  Oalumet  Biver.  The  region  is 
rapidly  settling  up,  and  new  enterprises  based  upon  the  navigation  of 
the  stream  are  constantly  being  undertaken.  There  is  a  demand  for  a 
practicable  channel  16  feet  in  depth,  with  occasional  turning  basins,  ir- 
respective of  the  ultimate  width.  Such  a  channel  would  form  part  of 
the  adopted  project,  and  the  improvement,  if  not  limited  in  location  and 
extent  by  Congress,  could  be  made  progressive  throughout  the  portion 
of  the  river  in  question  with  great  benefit  to  the  interests  ot  this  region, 
{.  €.y  by  first  making  a  practicable  channel  of  proper  depth  throughout, 
then  widening  it  to  the  ftiU  limits,  as  appropriations  are  subsequently 
made ;  the  comparative  cost  of  which  practicable  channel  would  be 
nearly  proportional  to  its  width. 

It  appears  from  the  foregoing  facts  that  no  further  examination  or 
survey  of  the  Grand  Oalumet  Biyer  in  Illinois  is  required  or  advisable, 
all  necessary  data  for  an  estimate  of  cost  of  an  improvement  of  any 
character  having  been  already  submitted  to  Congress,  or  attainable. 

As  this  river  and  lakes  connected  with  it  form  a  valuable  system  of 
navigation  well  worthy  of  full  improvement  by  the  Gtovernment,  and 
may  possibly  at  no  distant  day  become  part  of  a  through  route  via  the 
Illinois  Biver  from  the  lakes  to  the  Mississippi,  the  interests  of  the  pub- 
lic in  Uie  navigation  of  the  system  should  be  carefully  guarded  by  ap- 
propriate legislation.  In  my  opinion,  in  addition  to  the  legislation  rec- 
ommended by  the  Board  of  Engineers  in  1882,  no  bridges  should  be' 
allowed  with  a  less  draw  span  than  80  feet  perpendicular  to  the  channel 
axis,  over  any  part  of  the  Grand  Oalumet  Biver  below  the  Forks,  or  over 
the  Little  Oalumet  Biver  below  Blue  Island. 

A  small  map  showing  the  Oalumet  Biver  system  is  herewith. 
Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EAvSTEUN  SHORE  OP 

LAKE  MICHIGAN. 


REPORT  OF  MAJOR  WILLI  AM  LUDLOW,  CORPS  OF  ENGISEFdlS,  liVT, 
LIEUT.  COL.  U.  S.  A.,  OFFICER  IiV  CHARGJJ,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  :iO,  1889. 

IMPROVEMENTS. 


1.  Charlevoix  Harbor    and  entrance   to 

Pino  Lake,  Michi$;an. 

2.  Frankfort  Harbor,  Michijiran. 

3.  Harbor    of  Refiigo  at  Portage  Lake, 

Michigan. 

4.  Manistee  Harbor,  Michigan. 

5.  Ludington  Harbor,  Michigan. 
0.  Pent  Water  Harbor,  Michigan. 
7.  Wliite  River  Harbor,  Michigan. 


8.  Mankegou  Harbor,  Michigan. 

9.  Grand  Haven  Harbor,  Michigan. 

10.  Black  Lake  Harbor,  Michigan. 

11.  Saiigatuck  Harbor,  Michigan. 

12.  South  Haven  Harbor,  Michigan. 

13.  St.  Joseph  Harbor,  Michigan. 

14.  St.  Joseph  River,  Michigan. 

15.  Michigan  City  Harbor,  Indiana. 


EXAMINATIONS. 


16.  Sangatuck  Harbor,  Michigan,  to  ob- 
.^lin  channel  of  navigable  width 
wi!h  a  minimum  depth  of  15  fe.  t, 
and  reconstructing  piers. 


17.  Grand  River,  Michigan,  from  Grand 
Rapids  to  Lake  Michigan,  for  channel 
of  navigable  width,  minim nm  depth 
of  10  feet. 


United  States  Engineer  Office, 

Detroit,  Mich.,  July  1,  1880. 

Sir  :  I  have  the  honor  to  submit  herewith  the  annual  rei)orts  relating 
to  the  works  of  river  and  harbor  improvements  under  my  charge  tor  the 
fiscal  year  ending  June  30,  1880. 

Very  respectlully,  your  obedient  servant, 

William  Ludlow, 

Major  of  Engineers, 
Bvt,  Lieut  CoLj  U.  S,  A, 
The  Chief  op  Engineers,  U.  S.  A. 


GENERAL  BEMARKS. 

There  are  some  considerations  relative  to  the  construction  and  regu- 
lation of  the  harbors  on  the  east  shore  of  Lake  Michigan,  which  are 
of  importance  as  affecting  tljc  methods  and  details  of  construction,  and 
the  provision  for  their  maintenance  and  protection. 
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(1)  The  coast  is  cbaracteristically  a  sandy  oue.  Enormous  dunes  oc- 
cupy the  foreshore,  and  the  beach  and  bed  of  the  lake  are  of  the  same 
material.  The  sand  is  fine,  and  easily  set  in  motion  by  a  moderate 
movement  either  of  wind  or  water,  and  during  the^gales  that  occur  with 
frequency  and  violence,  the  quantities  of  sand  transported  uXong  the 
coast  are  beyond  the  possibility  of  computation.  Here,  then,  is  an  act- 
ive, unwearying  force,  perpetually  at  work  to  close  an  entrance  or  con- 
struct a  bar,  and  the  history  of  the  harbors  in  question  is  almost  oue  of 
constant,  and  sometimes  futile,  endeavor  to  counteract  the  destroying 
agencies  opposing  their  construction. 

(2)  In  the  majority  of  cases,  the  streams  discharging  into  the  lake 
are  of  small  volume  and  capacity,  and  in  consequence  have  little  )iower 
to  contend  with  the  natural  forces  seeking  to  obstruct  their  mouths, 
even  with  all  the  aid  afforded  by  bank  and  channel  revetments  and 
piers  projecting  into  the  lake  to  guide  the  current  and  protect  it  from 
wave  action.  In  many  cases  harbors  have  been  made  simply  b^^  cutting 
channels  through  the.  sand  beach,  separating  an  inner  lake,  small  or 
large,  from  Lake  Michigan,  and  in  such  there  is  no  current  to  aid  iu 
maintaining  the  channel,  or  one  that  may  oscillate  to  and  fro  according 
to  the  varying  level  of  the  two  bodies  of  water. 

(3)  The  great  lakes  have  no  uniform  level,  as  has  the  sea.  They  rise 
and  fall  suddenly,  often  with  contracted  areas  of  high  and  low  bai-ome- 
ter,  and  gradually  with  more  general  meteorological  conditions  con- 
trolling rainfall  and  evaporation. 

The  lake  level,  at  diiferent  periods,  has  ranged  3  feet  and  more 
below,  and  as  much  above,  its  average  plane,  and  as  these  periods  may 
extend  over  several  years,  the  depth  of  a  channel  at  one  time  sufficient 
will  be  quite  inadequate  at  another,  or  even  iu  the  year  following;  and 
this  without  any  change  in  its  bed. 

It  follows  from  these  facts: 

First.  That  the  movement  and  inflow  of  sand  is  an  active  and  op< 
posing  agency  that  must  invariably  be  taken  into  account  and  guarded 
against  as  completely  as  possible. 

Second.  That  since  the  precautions  in  this  direction,  no  matter  how 
elaborate,  must  not  close  the  entrance,  and  can  not  absolutely  prevent 
the  blowing  of  sand  and  the  inwashiug  of  silt,  a  constant  feature  of  the 
construction  and  maintenance  of  these  harbors  must  be  the  service  of  a 
dredge,  to  keep  their  depths  such  as  to  meet  the  requirements  of  navi- 
gation and  to  open  them  in  the  spring,  and  at  such  times  as  the  en- 
forced cessation  of  work  in  the  winter  or  the  ett'ects  of  a  storm  shall 
have  reduced  the  channel  caj)acit3'. 

Piers  and  training -walls  alone,  no  matter  how  extended,  can  not  of 
themselves  make  or  maintain  navigation.  Where  there  is  no  current 
the  dredge  is  the  sole  reliance,  after  all  precautions  have  been  taken  to 
reduce  the  total  amount  of  work  that  it  must  perform.  Where  there  is 
a  large  outflowing  volume  and  a  powerful  current,  as  at  Grand  Haven, 
the  stream  is  the  dredge,  and  if  the  piers  at  the  mouth  are  prolonged 
to  a  sullicient  depth  in  the  lake,  the  entrance  can  be  maintained  with 
but  little  aid  of  the  artiflcial  dredge. 

The  estimates  for  the  ensuing  fiscal  year,  it  will  be  observed,  seek  to 
make  provision  for  this  imperative  need.  They  cover  the  construction 
of  sjind  defenses  where  needed,  and  of  sheet-piling  the  present  partly 
open  and  i)i»rmeable  piers  and  revetments,  and  in  addition  the  procure 
ment  of  sufficient  dredging  plant  to  keep  the  harbors  open,  as  the  only 
satisfactory  and  most  economical  means. 

At  the  present  time  there  are  two  dredges  operated  by  the  United 
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States,  but  the  one  at  Michigan  Cit}'  belonged  to  that  place  and  has 
nearly  constant  work.  It  is  therefore  almost  a  fixture  at  that  harbor, 
leaving  but  one  dredge  of  limited  capacity,  a  tug,  and  two  dump-scows 
constituting  a  dredging  plant  for  the  service  of  the  reniaiuiug  13  har- 
bors distributed  along  250  miles  of  lake  coast  from  St.  Joseph  to  Char- 
levoix. At  the  opening  of  navigation  nearly  every  one  of  these  im- 
peratively demands  dredging  to  permit  vessels  to  move.  The  calls  are 
often  made  again  during  the  summer  and  again  in  the  fall.  The  task 
is  manifestly  a  hopeless  one  for  one  drudge  to  accomplish,  as  from  two  to 
six  weeks^  work  is  required  at  every  visit.  Recourse  is  therefore  had 
to  contracts,  and  all  prices  have  to  bo  i)aid,  as  dunng  the  season  a 
dredge  can  earn  $100  a  day  at  private  work  and  will  not  throw  away 
its  time  for  less.  The  Oovernment  dredging  costs  between  9  and  15 
cents  per  cubic  yard,  depending  on  the  locality.  The  contract  prices 
range  as  high  as  90  cents  and  $1. 

For  these  reasons,  and  because  the  objective  point  after  all  of  the 
Government  expenditures  is  the  satisfactory  and  economical  mainte- 
nance of  such  navigation  as  the  business  of  a  harbor  demands,  the 
proposition  is  to  divide  the  harbor  district  into  four  dredging  sub- 
districts,  with  a  dredging  plant  for  the  service  of  each.  Michigan  City 
Harbor  is  one  of  these^  and  nearly  constant  work  is  needful.  It  has  its 
dredge  and  scows,  and  needs  a  tug.  St.  Joseph,  South  Haven,  Sauga- 
tuck,  Black  Lake,  and  Grand  Haven  make  the  second  district;  Mus- 
kegon, White  River,  Pentwater,  and  Ludington,  the  third;  and  Manis- 
tee, Portage  Lake,  Frankfort,  and  Charlevoix,  the  fourth. 

This  arrangement  of  the  plant  will  permit  of  about  two  months' 
work  at  each  harbor  during  a  season  of  eight  mouths,  and  admit' of 
disi)eusing  with  costly  contract  dredging,  with  adequate  maintenance 
at  all  times  of  channel  depths. 

The  estimates  for  1891  in  each  case  make  provision  for  a  due  fraction 
of  the  cost  of  a  plant,  estimated  as  follows : 

For  a  dredge  of  600  or  700  yards  daily  capacity (14)000 

For  a  tii{;  to  tow  the  scows  for  dnuiping,  and  conduct  the  outfit  safely  from 

harbor  to  harbor D,000 

For  two  dump-BCows,  each  of  70  yards  capacity 3,000 

Total  cost 26,000 

The  rapid  movement  of  large  vessels,  or  of  small  ones  even,  in  a  nar- 
row revetted  channel,  has  a  very  iirjurious  effect  upon  the  bank  pro* 
teotion.  A  wave  is  projected  in  front,  and  the  subsequent  reaction 
upon  passage  of  the  vessel  reduces  the  level  as  much  below  the  normal 
with  a  sucking  action  that  tends  to  pull  out  the  revetment,  and  fitting 
legislation  upon  this  subject,  authorizing  the  Secretary  of  War  to  make 
and  enforce  due  regulations  in  this  regard,  as  has  been  done  in  some 
instances,  notably  the  St.  Clair  Flats  Channel,  seems  the  simplest 
remedy. 

Legislation  seems  needful  also  to  protect  the  piers  and  revetments 
from  destruction  by  fire.  Thebc  structures  are  of  wood,  and  from  ex- 
posure to  the  summer  sun  become  as  dry  as  tinder  and  as  inflammable. 
The  smaller  vessels,  such  as  tugs,  etc.,  at  many  of  the  lumber  districts 
burn  slabs,  and  the  exhaust  from  the  stack  throws  out  lumps  of  fire 
unless  wire  cages  surmount  the  stack  and  prevent  it.  At  numerous 
harbors  the  frequency  of  these  fires  is  attested  by  the  number  of  burned 
places,  some  of  them  of  considerable  extent,  and  in  one  case  the  light- 
keeper  stated  that  at  times  he  and  the  crew  of  the  life-saving  station 
were  kept  busy  putting  them  out.    Some  of  the  more  important  towns, 


2164     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

such  as  LudingtoD,  have,  in  their  own  iutorest,  made  local  reg^olatioDs  to 
controL  the  matter,  but  iu  the  more  numerous  cases  there  is  no  regula- 
tion nor  hope  of  any.  The  remedy  seems  to  be  in  a  general  enactmeut, 
made  enforceable  by  the  local  Federal  authorities. 


KK  I. 


IBIPROVEMENT  OF  CHARLEVOIX  HARBOR  AND  ENTRANCE  TO  PINE  ULKE, 

MICHIGAN. 

The  project  of  18G8,  revised  iu  1875  and  1870,  was  to  open  a  straight 
chanuel  from  Bouud  Lake  into  Lake  Michigan,  from  100  feet  to  150  feet 
iu  width  and  12  feet  deep,  protecting  the  lake  entrance  wil^  piers  and 
the  sides  of  the  cut  with  close  piling.  In  1882  the  project  was  enlarged 
to  extend  the  12-foot  channel  through  from  Round  Lake  to  Pine  Lake, 
83  feet  wide,  and  protect  the  banks  with  pile  revetments.  The  north 
pier  extends  800  feet  into  the  lake,  terminating  in  about  14  feet  of  water. 
This  portion  is  crib- work,  from  16  feet  to  20  feet  wide,  some  of  which, 
originally  built  under  direction  of  the  local  authorities,  is  very  irregu* 
lar.  The  shore  protection  is  about  900  feet  of  what  is  termed  ^^  plank- 
beam  "  revetment,  consisting  of  two  open  lines  of  piles  about  a  foot 
apart,  with  boards  and  plank  piletl  longitudinally  between  them.  This 
will  eventually  have  to  be  replaced  with  a  better  type  of  revetment. 

The  south  pier  has  about  300  feet  of  crib- work  in  the  lake,  with  but 8 
or  0  feet  of  water  at  its  outer  end.  The  south-shore  revetment  is  some 
1,500  feet  long,  of  pile  and  ^^  plank  beam,''  which  is  much  decayed,  and 
must  presently  be  replaced. 

In  the  '^  upper  channel,"  connecting  Bound  and  Pine  lakes,  the  sides 
are  protected  by  pile  revetments  about  350  feet  in  length.  The  sand 
drifts  into  the  channel  and  the  revetment  must  be  sheet-piled  to  make 
it  tight,  and  the  north  revetment  must  be  continued  about  200  feet,  so 
as  to  close  the  old  crooked  channel  which  now  causes  an  eddy  and  de- 
posits in  the  cut. 

The  old  irregular  crib- work  of  the  north  pier  was  sunk  on  the  natural 
bottom,  without  piling  or  enrockment,  so  that  it  has  been  dangerous  to 
dredge  in  its  vicinity.  This  portion  of  the  pier  will  require  rebuilding 
in  order  that  the  channel  width  and  depth  can  be  obtained  with  safety. 
The  south  pier  has  an  insufficient  extension,  as  the  littoral  drift  and 
wave  resultant  tend  to  the  accumulation  of  sand  against  it. 

Contract  was  made  in  February,  1889,  for  the  construction  of  three 
additional  cribs,  50  by  20  by  18.^  feet,  on  stone  foundation,  which  will 
extend  the  pier  into  12  feet  of  water,  leaving  two  more  50-foot  cribs  to 
be  built  to  complete  the  existing  project.  On  June  30, 1889,  the  three 
cribs  had  been  built  to  a  height  of  ten  courses  of  timber,  and  prepara- 
tions were  making  to  sink  them  on  their  sites.  Kepairs  were  also  mak- 
ing to  the  end  crib  of  the  north  pier,  which  had  been  badly  damaged 
either  by  ice  or  a  collision.  Between  July  17  and  August  3, 1888,  the 
Government  dredge  took  out  2,500  yards  of  sand  between  the  piers, 
making  a  narrow  12-foot  channel.  Dre<lging  was  again  required  iu  the 
spring  of  1889  and  advertised  for,  but  the  price  asked  (24  cents)  was 
considered  too  high,  the  bids  rejected,  and  the  work  is  now  under  way 
with  the  Government  dredge. 

At  Charlevoix,  as  at  most  of  the  lake  harbors,  there  is  a  constantly 
pepurriug  necessity  for  dredging  to  obtain  adequate  depth  iu  t)ie  cl^anqel, 
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In  fact,  it  may  be  said  that  the  dredging  is  the  main  featnre  and  the 
pier  and  revetment  works  are  but  necessary  adjuncts.  The  drainage 
area  which  dischai'ges  its  surplus  waters  at  Charlevoix  is  some  50  miles 
square  in  extent,  but  Pine  Lake  is  a  large  body  of  water  and  a  con- 
siderable rain-fall  raises  the  surface  to  but  a  moderate  amount.  While 
In  general  there  is  a'  gradual  iilovement  towards  Lake  Michigan,  and 
therefore  an  outward  current  in  the  channel,  this  is  frequently  checked 
and  often  reversed  by  those  sudden  elevations  of  the  lake  surface  that 
constitute  so. marked  and  peculiar  a  feature  of  the  Great  Lakes.  A 
rise  of  1  to  2  or  even  3  feet  has  been  observed,  reversing  an  outflowing 
current  of  1  or  2  miles  an  hour  with  considerable  violence,  and  as 
suddenly  subsiding.  It  may  be  said,  therefore,  that  but  little  effective 
aid  can  be  derived  from  the  discharge  of  the  rain-fall  to  aid  in  maintain- 
ing the  channel  depth,  and  this  effect  would  in  any  case  cease  at  the 
end  of  the  piers  where  the  lake  is  reached. 

With  the  $3,200  of  balance  July  1, 1889,  it  is  proposed  to  deck  the 
north  pier  and  to  revet  across  the  old  channel  between  Bound  and  Pine 
lakes,  reserving  about  $1,200  for  dredging  and  urgent  repairs. 

During  the  fiscal  year  1800-'91,  the  revetment  of  the  upper  channel 
between  Round  and  Pine  lakes  should  be  sheet-piled  to  keep  the  sand 
from  coming  in  at  an  estimated  cost  of  $1,200 ;  and  the  south  revetment 
of  the  '^  lower  ^  or  entrance  channel  should  be  rebuilt  with  a  regular 
sheet,  pile  structure  at  a  cost  of  $9,600. 

Charlevoix,  with  Frankfort,  Portage  Lake,  and  Manistee,  constitute 
the  proposed  fourth  dredging  district,  the  purpose  and  details  of  which 
are  more  specifically  set  forth  elsewhere  in  this  report. 

The  dredging  outfit  consists  of  a  dredge,  tug,  two  dump  scows,  at  an 
estimated  cost  of  $26,000,  one-fourth  of  which,  $6,500,  should  be  paid 
by  Charlevoix.  The  operating  expenses  of  the  plant  for  two  months 
will  be  about  $2,100  in  addition.  The  total  estimate  for  Charlevoix  for 
1891,  with  allowance  for  contingencies,  is  therefore  $22,000. 

The  buildingof  the  two  additional  50-foot  cribs  on  the  south  pier  should 
be  deferred  until  the  work  above  indicated  has  been  provided  for. 

The  Light-House  Establishment  maintains  a  fifth-order  light  on  the 
north  pier-head. 

A  public  draw-bridge,  with  pivot-pier  and  two  50-foot  openings,  of 
which  the  south  is  the  channel,  crosses  the  entrance  at  the  inner  throat 
of  the  harbor,  adjoining  Bound  Lake..  The  bridge  is  operated  by  hand 
lever. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1868,  as  amended  in  1876 (186, 000. 00 

Whole  amount  appropriated  from  181^  to  1889,  inclasive 93, 500. 00 

Whole  amonnt  expended 80,817.74 

Money  statement. 

July  1,  1888,  amonnt  available 12,920.80 

Amount  appropriated  by  act  of  August  11,  1888 12,500.00 

15,420.80 
July  1,  1889,  amount  expended  during  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,  1888 12,171.69 

July  1,  1889,  outstanding  liabilities.... 558.85 

July  1,  1889,  amount  covered  by  existing  contracts 8, 595. 30 

11,325.84 

July  1, 1889,  balance  available 4,094.96 
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Amount  (estimated)  required  for  completion  of  cxintin^  project $93,500.00 

Amount  t  bateau  bo  protitably  expended  in  fiscal  yeareudiug  Jane  :i(^,ld91    22,000.00 
Snbmitte<l  in  compliance  with  requirements  of  BectioDR  2  of  river  and 
harbor  acts  of  lem  and  18G7. 


AMraciof]9ra>posaUfor  improring  karhor  at  CkarlevoUy  Mieh,,  received  and  opeaed  Decem- 
ber 22,  18^8. 


Timber: 

Oak perl.OOO  feet.  B.  M. 

Hemloolc do... 

Pine do  -. 

Plank^pine do... 

Iron: 

Kate,  screw  and  washer  bolts,  .per  pound 

I>rifl-bolte do... 

Wrought  spikes do... 

Stone per  cord. 

Brash do  .. 

Dredfflng  foundation per  cubic  yaxd. 

Total  for  one  erib 

Total  for  three  cribs 


I.    HieroB. 
Herr  &  Co. 


$50.  (H) 
2-J.OU 

22.00 

.07 

.06 

.07 

10.00 

6.00 

i.r;j 
3, 47C.  r.a 

10, 42a  77 


2.  Gforpo 
W.Croutir. 


$25.00 
1.5.0U 
24.00 
24.00 

.07 

.06 

.07 

9.00 

5.0U 

.90 

2,  «5j*.  io 

8,505.30 


3.  Trnman 
Sc  Cooper. 


$.'41.00 
18.00 
2:1,00 
14.00 

.05 
.05 

.  03 

10.00 

5.00 

.00 

2.090.06 

8.072.l>8 


4.  Fred. 
J.  Me«€h. 


$40.00 
17.00 
2jw00 
2S.00 

.05 

.04 

.05 

9.00 

&00 

1.00 

2,fiQ.36 

8,6J0.08 


*  Contract  entered  into  Fcbrnary  12, 1880. 


COMMERCIAL  STATISTICS,   CHARLEVOIX  HARBOR,   MICHIGAN. 

Veaseh  entered  and  cleared,  1884  to  1«88. 


Year. 


Fiscal  year— < 

1884 

1885 

1R86 

1887 

Calendar  year  1888 


Number. 


772 
589 
674 
753 
528 


Revenne 
collected. 


$.'»5.46 
770.53 
380.46 


Tonnage. 


151,360 
82^806 


Articles  entered  and  cleared,  1688.* 


Articles. 


Entered: 

Merchandise tons. . 

Iron  ore do 

Oonl do 

Gmin bushels.. 

Feed tons.. 

Lime barrels. . 

Kerosene do — 

Beer do  — 

Brick number.. 

Limestone tons. . 

Cleared : 

Lumber feet,B.  M.. 

Shingles number.. 


Quantities. 

4,000 

2ri,  000 

3,000 

65,000 

700 

1,500 

1,000 

400 

50,000 

1,100 

18,  000,  000 

14, 000, 000 

Articles. 


Cleared-^oontinued. 

Hoops number. 

Broum-hamllos do. . . 

Bailroad  ties do... 

C«'dar  posts do . . . 

Wood cords. 

Slabs do  . . 

Hemlock  bark do  .. 

Merchandise tons. 

Chair  staff feet. 

Pig-iron tons. 

Potatoes bushels . 

Fish.. pounds. 

Applet bushels . 


QoantitiesL 

5,550,000 

66.000 

100,000 

112,000 

5,000 

2,000 

12,000 

8,000 

20.000 

15,000 

7,000 

500,000 

2,000 

*  Compiled  from  a  statement  furnished  by  Mr.  J.  Milo  Eaton,  deputy  coUctor. 
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K  K  2. 

IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

The  original, project  of  1866  wa«  to  connect  Lake  Anx  Bees  Scies. 
with  Lake  Michigan  by  catting  a  12-foot  channel  200  feet  in  width 
throagh  the  narrow  beach  separating  them,  reveting  the  cat,  and  pro- 
.  tecting  the  entrance  by  piers.  In  1881  this  project  was  modified  to  ex- 
tend the  piers  to  rocky  bottom  in  10  feet  in  Lake  Michigan,  with  the 
yiew  of  avoiding  further  shoaling  from  outside. 

The  north  pier  now  has  a  projection  beyond  the  shore  of  400  feet, 
and  a  total  length,  including  the  crib- work  and  revetment,  of  1,000  feet. 
The  outer  pier  still  lacks  400  feet  of  the  full  extension,  of  which  100 
feet  will  be  built  this  season.  The  south  pier  projects  1,050  feet,  has  a 
total  length  of  1,350  feet,  including  shore  revetment.  It  lacks  2  cribs 
(100  feet)  at  the  outer  end. 

The  works  generally  are  in  good  condition,  but  the  south  pier  needs 
on  an  average  about  3  feet  of  stone  filling.  Sand  fences  are  needed  at 
the  beach-line  on  both  piers,  the  sand  drifting  particulariy  over  the 
sovith  pier. 

Contract  was  made  in  February,  1889,  for  the  construction  of  two  50 
by  24  by  22^  feet  cribs  on  pile  foundations  in  extension  of  the  north 
pier.  Work  began  in  May,  1889.  By  June  30,  one  crib  had  been 
placed,  and  the  other  was  built  to  the  thirteenth  course.  As  soou  as  prac- 
ticable after  the  opening  of  navigation  in  1889,  and  other  work  had 
been  disposed  of,  the  Government  dredge  was  taken  to  Frankfort  and 
deepened  the  channel  from  lOJ  to  13  feet  by  a  cut  25  feet  in  width. 

Of  the  balance  of  $1,700  remaining  June  30,  1889,  it  is  proposed  to 
expend  about  $700  in  the  construction  of  sand  fences  to  prevent  the 
filling  of  the  channel  over  the  pier,  and  to  hold  the  remainder  until 
the  spring  of  1890,  when  further  dredging  and  other  work  will  be 
needed. 

For  the  year  ending  June'30, 1891,  provision  should  be  made  to  con- 
struct three  of  the  remaining  six  cribs  of  the  north  pier  at  an  estimated 
cost  of  $20,000,  and  to  fill  the  south  pier  with  stone  at  a  cost  of  $1,000. 
Frankfort  is  in  the  dredging  district  with  Charlevoix,  Portage  Lake,  and 
Manistee,  and  should  pay  for  one-fourth  of  the  cost  of  a  dredging- 
plant,  $6,500,  and  for  two  months'  work,  $2,100.  These  items,  with  15 
per  cent,  added  for  contingencies,  make  the  total  amount  required  for 
the  fiscal  year  1890-?91,  $34,000. 

The  Light-House  Establisbment  maintains  a  sixth-order  light  near  the  end  of  the 
south  pier,  and  the  Life-Saving  Service  a  station  at  the  inner  end. 
This  work  is  located  in  the  Michigan  collection  district,  Michigan.    The  nearest 
'  port  of  entry  is  Giand  Haven. 

Original  estimated  cost  of  work  in  1866,  as  amended  in  18G8  and  1879.. .  9278,436.28 

Whole  amount  appropriated  from  1866  to  1881),  inclusive 263, 659. 85 

Amount  covered  into  the  Treasury,  Report  1871,  page  133 5, 731. 60 

Whole  amoant  expended 247,932.32 

Money  statement 

July  1,  1888,  amount  available |3,319.93 

Amount  appropriated  by  act  of  August  11,  1888 8,000.00 

11, 319. 93 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $612.26 

July  1,  1889,  outstanding  liabilities 701.64 

July  1,  1^:^89,  amount  covered  by  existing  contracts .* 8, 081. 58 

9, 395. 48 

July  1, 1689,  balance  available 1,924.45 
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'Antoiiot  (cHtiniated'i  reqnirort  for  completion  of  existinj;  project $20,500.00 

Auioiuit  tiiutcan  be  proliiably  oxpendod  ioiiscal  year  ending  June  30, 1891     34,000.  UO 
Subuiittod  in  coniplianco  with  reqniremeuta  of  sections  2  of  river  and 
harbor  acta  of  1^66  and  1867. 


Ahsiraci  of  proposal  for  improving  harhor  at  Franlcfort,  MicKf  received  isnd  opened  Dteemx 

her  22,  1888. 


Piles : 

FoandatioD perllDear  foot 

Sheet do.- 

Tiinbcr : 

Oak per  M  feet,  B.M 

Hemlock..... do.. 

Pine do.. 

Pino  plank do.. 

Iron: 

Nntrt,  Bcrcwand  washer  bolts periwnnd 

Drift  bolts  and  HtrapH do.. 

Wrought  spikea do.. 

Stone per  cord 

BruHh do.. 

Dredging  foundation per  cnbio  yard 

Total  for  one  crib 

Total  for  two  cribs 


1.  SUioro  S. 
HeiT  &.  Co. 

2.  John 
l[imzo,jr. 

8.TnimBn  A 
Cooper.* 

$L50 
.40 

10.05 
.67 

$0.80 
.30 

40.00 
22.00 
26.00 
20.00 

40.00 
18.00 
25.00 
24.00 

40.00 
20.00 
24.00 
2a  00 

.06 

.05 

.06 

.0.00 

'5.00 

1.60 

.05 
.041 
.06 
10.50 
5.00 
.08 

.05 
.04 
.04 
8.00 
5.00 
.80 

5,136.62 
10,  273.  U 

i.  701. 06 
0.402.10 

4,0401 79 
8.081.58 

*  Contract  entered  into  February  25, 1888. 


COMMERCIAL  STATISTICS  OF  BRAXK70RT  HARBOR,  MICHIGAX. 

Vessels  entered  and  cleared. 


Years. 


Fiscal  year— 

1884 

H«85 

1886, 1987, 1888  . 
Calendar  year  1888 


Kiunber. 


488 
261 

(•) 
X342 


Bevemie 
oolleoted. 


$404.70 
75.66 


Tomage. 


216^376 


*  Not  stated. 


KK3. 

IMPEOVEMENT  OP  HARBOR  OP  EEPUGE  AT  PORTAGE  LAKE,  MICHIGAN. 


\ 


The  original  purpoJ^e  of  this  work,  as  set  forth  in  the  project  of  1879, 
was  to  secure  an  entrance  from  Lake  Michigan  into  Portage  Lake,  with 
a  depth  of  18  feet  and  a  width  greater  than  that  usually  adopted,  in 
order  that  it  should  serve  not  only  local  needs,  but  as  a  harbor  of  refuge 
for  the  general  commerce  of  the  lake.  The  piers  were  to  reach  approx- 
imately to  the  18-foot  contour  and  connect  with  the  deep  water  in  Port- 
age Lake.  As  so  far  constructed,  the  north  pier  has  a  projection  of  650 
feet  to  about  13  feet  of  water,  and  the  south  pier  about  500  feet,  ending 
in  7  or  8  feet  of  water.  The  shore  revetments  between  the  lakes  are 
respectively  800  feet  on  the  north  and. 900  feet  on  the  south  side.    The 
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width  between  piers  is  370  feet,  and  the  channel  depth  ranges  from  6^ 
to  9  feet  near  the  north  pier.  The  north  pier  lacks  400  feet  of  the  ex- 
tension originally  proposed  and  the  south  pier  700  feet.  The  wide 
opening  between  the  piers  has  ^ever  been  completely  dredged,  and  is 
choked  with  accumulations  which  are  yearly  added  to  by  sand  driven 
in  from  the  Like  anil  over  and  through  the  piers.  These  are  now,  from 
lapse  of  time,  in  a  condition  calling  for  partial  reconstruction.  The 
outer  150  fe^t  of  the  north  pier  are  in  good  shape,  but  this  is  really  the 
only  sound  and  serviceable  part  of  the  work. 

The  paucity  of  the  annual  appropriations  towards  the  completion  of 
so  considerable  an  undertaking  has  made  it  impossible  to  attain  any 
such  results  as  were  contemplated,  and  brought  the  history  of  the  work 
to  a  point  where  a  general  reconstruction  of  the  greater  part  of  it  must 
be  considered.  The  local  commerce  oi*  the  harbor  is  at  this  time  small 
and  its  requirements  as  to  depth  and  width  of  channel  moderate.  It 
becomes  a  question  whether  the  original  project  shall  be  adhered  to  or 
a  judicious  modification  of  it  made,  involving  a  reduction  in  the  pro- 
jected depth  and  width  of  opening,  and  consequent  reduction  in  the 
total  cost  of  completion. 

In  accordance  with  the  original  plan,  which  would  still  call  for  an  ex- 
penditure of  $165,000  or  $170,000,  the  engineers  in  charge  have  recom- 
mended appropriations  of  $100,000  or  $150,000,  for  which  Congress  has 
allotted  $10,000.  In  view  of  these  facts',  it  seems  scarcely  w^orth  while 
to  continue  estimating  for  the  larger  sums,  and  it  would  seem  better  to 
reduce  the  scale  of  the  project  to  one  of  such  extent  as  may  reasonably 
hope  for  completion  during  the  present  generation,  and  thereafter  be 
maintained  by  moderate  annual  allotments  for  dredging  and  repairs. 

A  10-foot  or  12-foot  channel,with  an  entrance  150  to  200  feet  wide,  re- 
liably maintained,  would  be  of  some  value,  while  the  present  wide  and 
shallow  entrance  between  the  uncompleted  piers,  rotting  down  from 
age  and  exposure,  answers  neither  existing  nor  future  requirements. 
In  any  case  annual  allotments  for  dredging  will  be  needful. 

There  is  practically  no  current  through  the  entrance  other  than  the 
oscillations  due  to  the  varying  level  of  the  bodies  of  water  which  it  con- 
nects. The  piers  of  themselves  will  not  furnish  depth ;  they  can  but 
protect  the  channel  from  excessive  incursions.  The  natural  action  of 
the  wind  and  waves  is  to  force  sand  into  the  entrance,  and  this  can  only 
be  removed  by  the  frequent  service  of  a  dredge. 

The  total  expenditures  to  June  30, 1839,  for  construction,  dredging, 
and  repairs,  amounts  to  $83,959.95.  During  tjie  year  just  closed  the 
channel  was  dredged  in  June  and  July,  1888,  cutting  a  10-foot  channel 
40  feet  wide.  With  the  appropriation  of  $10,000  of  August  11,1888, 
contract  was  made  to  remove  60,000  yards,  with  a  maximum  depth  of  12 
feet.  Work  began  May  7,  1889,  and  up  to  June  30,  23,000  yards  had 
been  dredged  and  dumped  in  the  outer  lake. 

With  the  balance  of  $8,600  it  is  proposed  to  continue  the  dredging  to 
the  amount  of  $5,000  or  $6,000,[and  hold  the  remaining  $3^000  or  $2,000 
for  further  dredging  in  the  spring  of  1890  and  such  repairs  as  may  be 
most  urgent. 

For  the  year  ending  June  30, 1891,  it  is  important  to  provide  for  nec- 
essary repairs  for  the  entire  north  pier  shoreward  of  the  outer  150  feet. 
The  total  length  of  the  portion  to  be  repaired  is  1,220  feet,  which  can  be 
sheet- piled  on  one  side  for  about  $6,000.  Sand  fences,  to  prevent  drift- 
ing from  beach  and  hills,  will  cost  $500. 

Dredging  is  the  present  main  requirement  at  Portage  Lake.  It  is  in 
the  dredging  district  with  Charlevoix,  Frankfort,  and  Manistee,  and 
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should  pay  a  fonrth  of  tbc  cost  of  tbe  dred  ging  outfit,  say  $0,500.  Four 
months'  dredging  will  cost  $4,200.  These  items,  with  20  i>er  cent,  added 
for  coQtingeucies,  make  the  total  amount  required  for  fiscal  year  1890-^1 
$20,000. 

The  entire  south  pier  needs  rebuilding  and  an  extension  of  aboat  250 
or  300  feet  if  10  or  12  feet  of  water  is  desired.  This  work  is  not  at  pres- 
ent estimated  for,  since  a  decision  should  be  made  as  to  whether  the 
existing  project  is  to  be  carried  oat  or  modified.  If  modified  for  less 
width  and  depth,  the  south  pier  can  be  moved  north  and  rebuilt  about 
200  feet  distant  from  the  north  pier. 

The  work  is  located  in  the  Michigan  collection  dtstrict,  Michigan.    The  nearest 
port  of  entry  is  Qrand  Haven,  Mich.    Tbe  nearest  light-house  is  Manistee,  Mich. 

Original  estimated  cost  of  work,  1879 $189,860.00 

Whole  amount  appropriated  from  1879  to  1889,  inclusive 92, 500. 00 

Whole  amount  expended 83,959.95 

Money  gtatement 

July  1,  1888,  amount  available 1780.93 

Amount  appropriated  by  act  of  August  11,  1^8 10,000.00 

10, 780. 93 

Jnly  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstandiiicr  Julv  1,  1888 |2,(K16.88 

July  1,  18rf9,  ouUtauding  liabilities 204.00 

July  1,  1889,  amount  covered  by  existing  contracts 4,981. 47 

7,^2.35 

July  1, 1889,  balance  available 3,558.58 

(Amount  (estimated)  required  for  completion  of  existing  project 97,360.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891  20, 600. 60 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18<)6  and  1867. 


Abstract  of  proposals  for  dredging  at  harbor  of  refuge  at  Portage,  Mich.,  received  and 

opened  December  22,  1888. 


Ko. 


1 
2 
3 

4 
5 


Name  of  bidder. 


William  T.  Casfrrnin .• 

Christopher  U.  Starke 

Samuel  O.  Dixon 

Truman  &  Cooper* 

White  d&  Finch 

*  Contract  entered  into  Febmaty  S5, 1889 


Drcdi^g.per 
cubic  yara. 


Centi, 


10 


]6 
10 

111 


XMaL 


0.000 
0,000 
7,060 


COMMERCIAL  STATISTICS  HARBOR  OF  REFUGE  AT  PORTAGE  JJLKS,  MICHIGAN. 

Vessela  entered  and  cleared. 


Fiscal  and  calendar  yean. 


Fiscal  vcarl887... 
Fiscil  year] 888... 
Colrndnr  yo;ir  liJ&j 
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IMPROVEMENT  OF  MANISTEE  HARBOR,  MICHIGAN. 

Theproject  of  1866,  modified  in  1870, 1874,  was  designed  to  secure  achan- 
nel  12  feet  deep  at  the  mouth  of  theMauistee  River  with  piers  projecting 
to  the  14foot  curve  in  Lake  Michigan.  The  Manistee  Kiverhas  a  drain- 
age area  of  some  l,600square  miles  and  a  serviceable  outflowing  current 
into  the  lake.  The  north  pier  projects  750  feet  from  shore  and  needs  200 
feet  to  complete  it.  The  south  pier  has  about  the  same  projection,  but 
needs  300  feet  for  completion.  The  width  between  the  piers  is  180  feet, 
and  the  channel  between  them  is  good  lor  14  feet  with  11^  feet  in  the 
river  above  the  piers.  .  Some  300  feet  or  400  feet  outside  the  entrance  is 
a  shoal  with  about  12  feet  upon  it,  but  13  and  14  feet  can  be  carried  in. 

The  piers  are  in  fair  condition,  needing  filling  and  decking.  The  outer 
crib  of  the  north  pier  is  in  need  of  repairs.  The  pile  revetment  in  con- 
tinuation of  the  north  pier,  1,100  feet,  is  in  a  dilapidated  condition  with 
rotten  faces  and  ties,  and  needs  rebuikling  above  the  water.  The  south 
pile  revetment,  600  feet,  has  about  disappeared,  its  place  having  been 
taken  by  a  slab  revetment  and  piles  of  lumber  belonging  to  the  company 
occupying  theland.  Dnringthepast  fiscal yearcontract was  madefor  the 
construction  of  two  50  by  30  feet  cribs  on  the  south  pier.  Work  began 
in  May,  1889,  and  by  June  30  both  cribs  had  been  built  to  the  fourteenth 
course. 

The  expenditures  for  the  fiscal  year  1888-'89  were  nominal,  with  the 
exception  of  $500  part  payment  for  the  survey  steamer,  procured  in  May 
last  for  the  general  serviceof  the  harbors  on  the  east  shore  of  Lake  Mich- 
igan, and  paid  for  from  those  balances  which  were  best  able  to  furnish 
the  amount  required. 

With  the  balance  of  $6,800  available  on  June  30, 1889,  it  is  proposed 
to  c^pair  the  outer  crib  of  the  north  pier  and  put  on  '<  00  feet  of  decking, 
also  tosnpply  stone  filling  to  south  pier,  these  it  ems  costingabout  $1,670; 
to  dredge  between  the  piers  and  in  theriverabovetotheextentof$l,000, 
and  with  the  remaining  $4,000  begin  the  reconstruction  of  the  north  pile 
revetment  by  cutting  down  the  decayed  superstructure  and  building  up 
with  a  timber-face  and  sheet  piling. 

As  the  present  available  channel  depth  is  in  excess  of  the  draught 
that  can  be  carried  to  the  town,  about  l|  miles  inland  on  Manistee  Lake, 
there  seems  no  present  necessity  for  extending  the  piers,  and  it  will  be 
preferable  to  put  the  existing  constructions  in  thorough  repair  and  make 
provision  for  dredging  the  channel  through  to  the  lake  to  the  requisite 
depth. 

For  the  year  ending  June  30, 1891,  appropriations  should  be  made  for 
the  following  items :  For  the  completion  of  repairs  to  the  north  pier  re- 
vetment, $7,500  5  one-fourth  the  cost  of  a  dredging  plant  for  the  fourth 
district,  $6,500 ;  two  months'  dredging,  $2,100.  The  sum  of  these  items 
is  $16,100,  and  with  20  per  cent,  for  contingencies  the  amount  required 
for  the  year  ending  June  30,  1891  is  $19,400. 

While  this  amount  is  considerably  in  excess  of  the  usual  appropriation, 
it  is  proper  to  say  that  Manistee  is  one  of  the  largest  and  most  impor- 
tant shipping  points  in  the  district,  and  the  amounts  needed  to  keep  the 
horbor  works  in  repair  and  to  carry  the  improved  channel  to  connect 
with  Manistee  Lake  are  small  compared  with  the  commercial  interests 
involved. 

The  light-honse  establishment  maintains  a  sixth-order  light  on  tbe  south  pier,  and 
the  Life-Saving  Servlee  has  a  station  near  the  inner  end  of  tbe  north  pier. 
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This  work  islocated  in  the  Michifi^an  collection  district,  Michigan.    The  nearest  port 
of  entry  is  Grand  Uaveu,  Mich. 

Original  estimated  cost  of  works,  18GG,  as  amended  in  1871, 1873,  and  1675  $:iiO,  532.  50 

Whole  amount  of  appropriations  1866  to  1889  inclusive *liH,0OO.  00 

Whole  amount  expended 231,t£{7.45 

Money  statement 

Julyl,  1888,  amount  available «7.213.49 

Amount  appropriated  by  act  of  August  11,  1888 10,000.  UU 


17,213.49 


July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  ltt88 |795. 94 

Julyl,  1889,  outstanding  liabilities 255.00 

July  1,  1889,  amount  covered  by  existing  contracts 9, 331. 00 


10,38L94 


July  1,  1889,  balance  available 6,831.55 


'Amount  (estimated)  required  for  completion  of  existing  project 72, 532.50 

Ainouut  that  can  be  protitably  expended  in  tiscalyear  ending  June  30, 18!)1.  19, 400.  OU 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1»G6  aud  18G7. 


Abstract  of  proposaU  for  improving  harbor  at  Manistee f  Mieh.,  received  and  opened  De- 
cember 22,  1888. 


Piles  : 

Kiiunilation per  linear  foot. 

Sheet do... 

Timber: 

Ortk perMfoet.B.M. 

llciuluck do... 

Pino do... 

PlaDk,  pine .do... 

Iroo  : 

NutH,  8'rew  and  wawht-r  bolts perpound. 

Drift  boltfl  and  utr.tpa do... 

Wruu;;ht  spikuu do... 

Stone percord. 

BruDh do... 

DredgrioK  foundation per  cubic  yard . 


Total  for  one  crib 


Total  for  two  cribs 


1.  Tmraan  it 
Cooper. 


90.80 
.20 

40.00 
18.00 
23.00 
14.00 

.05 
.04 
.04 
8.00 
4.00 
.70 


4,736.46 


9,472.90 


IChuiM 
Bemer.* 


$0.96 
.30 

40.00 
21.00 
24.00 
16.00 

.05 

.0:^4 

.05 
6.25 
4.60 

.70 


4.666.50 


9,831.02 


8w  Qiero  & 
Herr&Co. 


*  Contract  entered  into  February  26, 18S9. 


COMMERCIAL  STATISTICS,   MANISTBE  HARBOB|   MICHIOAV. 

•  • 

Vessels  entered  and  cleared. 


$L» 


40.00 
20.00 
26.00 

aoLOo 

.06 
.06 

.01 

10.00 

6  00 

LfiO 


0,09a  40 


1S;196.«0 


Tears. 


Fiacal  vear— 

IhSi 

1885 

18t6 

18H1 

\XHS 

Calendar  year  1888 


Xnmber. 


a;  009 
8,660 
3,852 
3,412 
3,459 
3,605 


Berenae 
collected. 


Tonnage. 


$3,181.19 

1,145.29 

634.26 


901.872 
889.870 
966,221 
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Value  of  imports  and  exports. 

Domestic  Imports,  1888 fl.622, 1«4  00 

Doraeatioexporto,  1888 6,744.3»<.U 

Foreign  exporto,  1888 143,7&0.W 

Number  of  vessels  entered  and  cleared. 

Entered  from  domestic  ports,  1888  1,794 

Cleared  for  domestic  ports,  1888   1,782 

Cleared  for  foreign  ports,  1&» 19 

Articles  entered  and  cleared,  1888.* 


Articles. 

Quantities. 

1 

4.rticles. 

Quantities. 

Entered : 

Cosl tons.. 

Merchandise do  ... 

S,223 
8,135 

,  Cleared: 

Lumber foet,B.  M.. 

Merchandise tuns . . 

292,876,000 
1.042 

*  From  a  statement  fumisbod  by  Mr.  W.  B.  McPherson,  deputy  collector. 


KK5. 

IMPROVEMENT  OF  LUDINGTON  HARBOR,  MICHIGAN. 

Prior  to  the  ioaprovement  of  tbe  entrance  by  the  United  States,  a  nar- 
row channel  of  about  7  feet  depth  had  been  made  between  Lake  Michi- 
gan and  Pere  Marquette  Lake,  by  revetting  the  banks  of  the  natural 
outlet  with  slabs. 

The  project  of  1867  was  designed  to  increase  the  depth  to  12  feet  and 
widen  the  entrance  to  about  200  feet.  The  project  of  1885  proposes  to 
widen  the  entrance  to  400  feet  and  increase  the  depth  to  18  feet,  and 
thus  create  a  "  harbor  of  refuge"  for  the  benefit  of  the  general  com- 
merce. The  fulflllinent  of  this  project  would  require  the  removal  of  the 
present  south  pier  and  the  construction  of  a  new  one,  400  feet  distant 
from  the  north  pier,  to  which  it  has  been  objected  that  the  freer  run  of 
the  sea  from  the  lake  into  the  inner  harbor  in  Pere  Marquette  Lake 
would  injure  the  existing  wharves  and  loading  facilities.  There  is  much 
weight  in  this  objection  and  it  is  probable  that  so  much  of  the  general 
results  sought  as  are  practicable  can  be  secured,  without  interference 
with  local  constructions  and  interests,  by  substituting  for  the  recon- 
struction of  the  south  pier  the  provisional  arrangement  authorized  in 
December,  1888,  by  which  the  new  south  pier  is  to  begin  opposite  the 
outer  end  of  the  present  south  pier,  and  the  interval  be  closed  by  a  pile 
and  stone  wing. 

As  the  works  now  stand,  the  north  pier  has  a  total  length  of  950  feet, 
projects  600  feet  beyond  the  shore-line,  and  terminates  in  about  15  feet 
of  water,  with  11  and  12  feet  sonndings  2r)0  feet  further  out  in  the  lake. 
The  south  pier  has  a  total  length  of  1,100  feet,  with  500  or  600  feet  of 
shore  revetment  in  continuation.  It  projects  into  the  lake  about  650 
feet,  and  ends  in  21  or  22  feet  of  water,  with  17^  feet  a  hundred  yards 
farther  out.  The  channel  depths  between  the  piers  vary  from  13  feet 
to  16  feet.  The  drainage  area  of  Ludington  is  only  about  50  square 
miles,  and  there  is  practically  no  useful  current  in  the  entrance.  Dredg- 
ing has  to  be  resorted  to  from  time  to  time  to  hold  the  present  depth, 
^i^d  an  iqcrease  can  only  be  had  and  maintained  by  the  service  of  ^ 
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dredge.  During  the  past  year  tbe  strip  of  laud  adjacent  to  the  south 
pier  upon  which  it  has  been  proposed  to  build  tbe  new  south  pier  was 
transferred  to  the  United  States. 

Under  the  provisional  arrangement  of  December,  1888,  above  referred 
to,  contract  was  made  for  the  coustrnction  of  ten  new  cribs  24  by  50  feet 
on  tbe  north  pier,  extending  it  500  feet  to  its  full  length,  and  for  seven 
30  by  50  feet  cribs  on  the  new  south  pier,  extending  it  350  feet  and 
within  six  cribs  or  300  feet  of  its  total  proposed  length.  The  contract 
also  included  the  construction  of  the  140  feet  of  wing-dam  to  connect 
the  i)resent  outer  end  of  the  south  pier  with  the  inaer  end  of  the  new 
south  pier  extension.  All  the  above  piers  to  be  on  pile  foundations,  and 
tbe  wing  pier  of  two  ro^s  of  piles  24  feet  apart  tilled  with  brush  and 
stone.  Construction  began  on  June  5,  and  by  the  end  of  the  month  four 
of  the  north  pier  cribs  were  under  way.  The  contract  provides  for  the 
completion  of  nine  cribs  and  the  pile-pier  during  the  present  season, 
and  the  remaining  eight  cribs  during  the  season  lollowing. 

Tbe  north  pier  is  in  fair  condition,  needing  partial  decking  and  minor 
repairs.  The  north  revetment  needs  rebuilding  above  the,  water  with 
sheet-piling,  to  exclude  sand  from  the  channel.  Sand  fencing  also  is 
required.  The  south  pier  needs  partial  refilling,  redecking,  and  minor 
repairs.  The  south  revetment  is  very  open  at  the  back,  admitting  sand 
freely  to  the  channel.  This'  should  be  stopped  with  cedar  bark  and 
shingle  shavings  loaded  in  place  and  sand-fences  erected  to  arrest  tbe 
drift  on  the  beach. 

With  the  balance  of  about  $53,000  available  June  30,  1889,  after  de- 
ducting work  under  contract,  it  is  proposed  to  add  the  six  remaining 
cribs  to  the  south  pier,  estimated  to  cost  $28,000;  to  rebuild  350  feet  of 
north  revetment,  deck  250  feet  of  north  pier,  and  make  minor  repairs, 
$5,000,  including  sand-fences;  to  refill,  redeck,  and  repair  the  south 
pier  and  revetment  and  construct  sand-fences,  $6,000,  and  to  pay  in  part 
for  a  dredging  plant  with  two  months'  work,  $8,000.  These  items,  with 
10  percent,  for  contingencies,  will  advantageously  use  tbe  balance  and 
carry  the  work  through  the  fiscal  year  ending- June  30,  1891,  for  which, 
therefore,  no  appropriation  is  asked. 

The  Lif(ht-Hoiise  Establishmeut  maintains  a  sixth-order  light  near  the  end  of  the 
south  pier,  and  the  Life-Saving  Service  has  a  station  near  tbe  inner  end  of  the  north 
pior. 

This  work  is  located  in  tbe  Michigan  coUection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  the  work,  18G(> |27D, 682.00 

In  1865 419, 186.20 

Whole  amount  appropriated  from  1^68  to  1889,  inclusive 35^,  435.00 

Whole  amount  expended 241,491.57 

Money  statement 

July  1,  1888,  amount  available , |55,377.Bl 

Amount  appropriated  by  act  of  August  11,1888 60,000.00 

115,377.81 

July  1,1889,  amount  expended  during  fiscal  year,  exclusive  of 

HabilitiesoutstaudiiigJulv  1.1888 J4,146.38 

July  1,  18^9,  outstanding  liabilities 288.00 

July  1,  l-':i^9,  amount  covered  by  existing  contracts 55,769.87 

60,204.25 

July  1, 1889,  balance  available 55,173.56 
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Jhairaci  of  proposals  for  pier  construction   at  Ludingion  Harhorj  Michigan,  received 

•  and  opened  December  31,  I8c^d. 


PIER  CONSTRUCTION. 


^ 

S 

■ 

t 

^ 

It 

William  T.Ci 
grain. 

i 

Hicro   B.  H« 
&  Co. 

O 

o 
O 

e 

• 
ft 

e^i 

■ 

n 

^ 

•a 

<D 

Pilca: 

Foundation per  linear  foot.  - 

$1.00 

$1.00 

•$0.6fl 

$0.80 

$0.80 

$0.60 

BLeet..... do.... 

.30 

.25 

.16 

.30 

.28 

.30 

Timber : 

Oak pirMfeet^B.M.. 

30.00 

40.00 

35.00 

40.00 

45.  00 

40.00 

Hemlock do... 

18  00 

21.00 

19.75 

20. 00 

18.50 

14.00 

Piiie ........do 

23.00 
20.00 

24.00 
20.00 

2:>.  00 

20.00 

22.00 
20.00 

23.00 
20.00 

20.00 

Plank,  pine do — 

15.00 

iron: 

Nut«,  screw  and  washer  bolta,  per 

pound 

.05 

.06 

.05 

.04 

.05 

.04 

Drift-boltA  and  ntraps. . .per  pound . . 

.03 

.04 

.O'.il 

.03i 

.04 

.03 

Wrought  spike do  — 

.  035 

.05 

.05 

.04 

.05 

.04 

Stone per  cord.. 

9.00 

8.00 

9.00 

6.50 

5.75 

6.50 

Brush do 

5.25 

4.00 

4.00 

4.00 

4.00 

4.00 

l>red)£ing  foundation.,  .per  cubic  yard.. 

.50 

.50 

* 

.25 

.75 

• 

.60 

.30 

• 

Total,  se ventoen  ci'iha 

08, 563.  70 

TO.  482. 53 

08,677.21 

63.641.01 

60.521.44 

52, 417. 97 

PILE-PI  EB. 


Xorway  pine  piloa per  linear  foot . . 

Pine: 

Timber per  M  feet,  B.  M. , 

Plank : do... 

Iron: 

Drift  bolts per  pound. 

Spikes do... 

Stone ptrrord. 

Brush do... 


Total,  pile-piep. 
Total  contract. 


4 

.a 

1-2 

a  6s 
■SO 


$0.30 

2.'J.  Oi> 
20.00 

.03 

.0:53 
9.00 
5.25 


3 

O 

cs  C 


$0.25 

24.00 
25.00 

.04 

.05 

8.00 

4.00 


4, 857. 10 


4.  080.  78 


73,  420. 89  174. 503.  31 


CO 


n 


$0.18 

2G.  00 
20. 00 

.04 

.  05 

9.00 

4.00 


I 


$0.45 

22  00 
20.00 

.03.i 
.0-i 
6.50 
4.00 


3.907.08     4,541.11 


72,584.S9  08,182.12 


a 


O 


$0.18 

23.00 
20.00 

.04 

.05 

6.00 

4.00 


3,710.88 


ee  ^ 

a 


$0.12 

20.00. 

15.00 

.03 

.04 

6..'»0 

3.50 


3,150.19 


55,  568. 16 


*  Contract  entered  into  t'oboiary  25,  1889. 


COMMERCIAL  STATISTICS  LUDINGTON  HARBOR,   MICHIGAN. 

Vessels  entered  and  cleared. 


Years. 


Fiscal  \ear — 

1884 

1885 

18*^6 

1887. 

18^8 

Calendar  year  1^88 


N""""""-  c'Jrn. 


2,047 
1,4(W 
l,5(i5 
1.  442 
1.511 
1,778 


$1,451.81 
41'5.  67 
5:0.  (.0 


Tonnage. 


259, 800 
270, 316 
277.  074 
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KK6. 

IMPROVEMENT  OF  PENTWATER  HARBOR,  MICHIGAN. 

The  project  of  1866  was  to  connect  Pentwater  Lake  with  Lake  Mich- 
igan by  a  straight  cut  through  the  sand-beach  to  make  a  channel  150 
feet  in  width  with  a  depth  of  12  feet,  protecting  the  entrance  by  piers 
and  the  sides  of  the  cut  with  revetments. 

The  north  pier  projects  650  feet  into  the  lake  and  the  soath  pier  550 
feet,  with  1,600  feet  of  shore  revetment  on  each  side  of  the  cut.  The 
width  between  the  piers  is  150  feet,  and  the  depths  in  the  protected 
entrance  vary  from  9  to  12  feet,  the  water  deepening  lakeward  from  the 
piers,  which  terminate  in  about  14  or  15  fret.  The  inadequacy  of  the 
channel  depths  is  owing  to  the  constant  intrusion  of  sand,  part  of  which 
is  driven  in  from  the  ]ake  by  the  waves,  bat  a  much  larger  portion  forced 
through  and  over  the  piers  and  revetment^}  adjacent  to  the  beach.  These 
constructions  must  be  made  sand- tight,  and  suitable  fences  constructed 
•to  arrest  the  sand  movement  before  reaching  them.  Tlie  outer  400  feet 
of  the  north  pier,  consisting  of  crib-work,  is  in  good  condition,  bnt 
needs  300  feet  of  decking  and  minor  repairs.  The  inner  250  feet  of  old 
pile-pier  is  decaying,  and  being  comparatively  open  ])ermits  the  pas- 
sage of  sand  through  it.  The  north  shore  revetment  is  in  about  the 
same  condition.  Tlie  winds  deposit  sand  against  it,  and  the  action  3f 
the  waves  and  passing  vessels  is  to  f^uck  the  sand  and  water  into  the 
channel ;  in  addition  to  which  larger  quantities  pour  over  the  top  dn- 
liug  the  prevalence  of  northerly  winds.  The  south  pier  is  in  good  con- 
dition, needing  some  stone  filling,  but  the  south  revetment  is  even  in 
worse  condition  than  the  north,  the  portion  adjacent  to  the  beach  being 
decayed  and  the  sand  pouring  through  and  over  it.  The  inner  or  Pent- 
water  end,  where  the  Chicago  and  West  Michigan  Railroad  terminates, 
needs  rebuilding. 

Nothing  was  done  during  the  past  year  beyond  procuring  some  ma- 
terial for  repairs,  with  the  exception  of  some  dredging  which  was  begun 
on  June  3,  1889,  but  by  collision  the  dredge  was  immediately  disabled 
and  could  not  get  to  work  again  until  June  20.  The  endeavor  will  be 
made  to  cut  a  12-foot  channel  through  with  a  width  of  48  feet  to  meet 
I)re8eut  requirements. 

Proposals  were  opened  December  22, 1888,  for  the  construction  of  a 
crib  50  by  30  by  22^  feet  at  the  end  of  the  south  pier.  Tlie  single  bid 
received  amounted  to  $7,502.21.  The  work  was  re-advertised,  and  on 
February  25,  1889,  seven  proposals  were  received,  the  lowest  being 
$5,239.62,  $2,300  l)e]ow  the  first  projwsal.  The  crib  is  to  be  50  by  30 
by  22^  feet,  on  pile  foundation.-  Work  began  in  May,  and  at  the  close 
of  the  year  the  crib  was  built  to  the  thirteenth  course.  Material  was 
procured  under  contract  for  the  repair  of  200  feet  of  the  south  revet- 
ment. 

With  the  working  balance  of  $2,500,  estimated  as  available  July  1, 
1889,  after  allowing  for  cost  of  dredging,  it  is  proposed  to  construct 
sand  fences  on  both  shores,  and  to  make  such  other  repairs  to  the  re- 
vetment as  the  funds  will  permit. 

The  existing  project  calls  for  the  construction  of  four  cribs  or  200  feet 
of  extension  to  the  south  pier,  but  the  depth  in  front  of  the  piers  is 
sufficient  for  the  present,  and  the  condition  of  the  channel  and  the  pro- 
tective works  is  such  as  to  make  it  imperative  that  they  should  be  so 
repaired  as  to  prevoit  further  accessions  of  sand.  For  this  purpose 
both  shore  revetments,  amouutingto  3^000  feet,  and  350  feet  of  the  north 
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pier  should  be  sheet-piled  and  otherwise  secured  agaiust  seepage  and 
wave  action.  The  work  will  cost  about  $10,300,  to  which  should  be 
added  part  cost  of  dredging  plant  and  services,  $8,000,  making  the 
estimate  for  1891,  allowing  10  per  cent,  for  contingencies,  $20,800. 

Tho  Light-Hoose  Establishment  main  tains  a  sixth  order  harbor  light,  and  the  Life- 
Saving  Service  a  station  on  the  north  pier. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven. 

Original  estimated  cost  of  the  work,  1866,  amended  in  1873  and  1884  ....  $262, 820. 00 

Whole  amount  appropriated  fron  1866  to  1889,  inclusive 225,820.00 

Whole  amount  expended 214, 129.88 

Money  statement. 

July  1,1888,  amount  available $5,214.78 

Amount  appropriated  by  act  of  August  11,1888 : 8,000.00 


July  1,1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesoutsUnding  July  1,1888 $1,368.66 

July  1, 1889,  outstanding  liabilities 156.00 

July  1, 1889,  amount  covered  by  existing  contracts 9, 192. 09 


13,214.78 


10, 716. 75 


July  1,1889, balance  available 2,498.03 


'Amount  (estimated)  required  for  <;onipletion  of  existing  project 37, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891    20, 800. 00 
Submitted  in  compliance  with  requir<mients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhstraoUof  proposals  for  furnishing  material  at  PentwaUr^  Mich,,  received  and  opened 

December  22,  188S. 


Ko. 


1 

t2 

3 

U 

ts 


Name  of  bidder. 


Stephen  Bedford 

GetT  &  Crawford 

S.D.KiinbaTk 

Chicago  &  Leniont  Stono  Company, 

H.  1*.  Holland,  receiver 

Paikhurat  6l  Wilkinson 


White  pine 

timber,  per 

M  feet.  B:  M. 


{ 


$21.00 


Drift-bolts, 
per  poand. 


OenU. 


2.34 


2.05 


Edgings, 
per  cold. 


$3.00 


Stone, 
per  cord. 


$0.00 


a24 


*  Contract  entered  into  for  timber  February  18, 1889. 
t  Bid  accepted.    Formal  contract  waived. ' 


Total. 


♦$796.82 
360.00 
l-:0. 00 
117.42 

329.60 
102.87 


Jhstract  of  proposals  for  improving  harbor  at  Pentwaier,  Mich.,  received  and  opened  De- 

oemher  2*^,  1888. 


Material. 


Fllea : 

Fonudation per  linear  foot. . 

Sheet do.... 

Timber: 

Oak per  M  feet,  B.M.. 

Hemlock do... 

Pine do... 

Plank,  pine ■ do... 

Iron: 

Nnts,  Hcrevr  and  washer  bolts,  per 
pound 


Hiero  B. 
Herr.* 


Material. 


$1.60 
.50 

40.00 
26.00 
30.00 
24.00 


.07 


Iron — Continued. 

Drift*boUa  and  straps  .per  pound 
Wrought  spike do... 

Stone percord. 

Brush do... 

Dredging  foundation . .  per  cubic  yard . 

Total  for  one  crib 


HieioB. 
Herr.* 


$0.06 
.u7 

12.00 
5.l»0 
2.00 


7.502.21 


BNG  89 137 


*£^eoted. 
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Abetrtiot  of  proposals  for  improving  h4irbor  at  Pent^oater,  Mich.,  received  and  opened 

February  5,  lb89. 


MateriaL 


PUes: 

Foun.di^ion,  per  linear 

foot 

Sheet  ...per linear  foot.. 
Timber: 

Oak. . .  .per  M  feet,  B.  M. . 

Hemlock do.... 

Pine do 

Plank,  pine do — 

Iron: 

Nnts,  screw  and  washer 

bolts per  pound. . 

Brifta-bolts  and    straps, 

per  pound 

w  rought  spike,  per 

pound 

Stone per  cord.. 

Bmsh do — 

Dredging  foondation,  per  cu- 
bic yaiii 

Total 


a 

z 

o 
6 


$1.00 
.50 

45.00 
24.00 
26.00 
SO.  00 


.05 

.04^ 

.00 

10.00 

4.00 

1.50 


P 


I 


$1.00 
.40 

45.00 
25.00 
29.00 
24.00 


.06 

.05 

.05 

11.50 

5.00 

1.50 


6,293.02     6,740.63 


• 

.a 

g 

<» 

1 

«1 

a 
O 

» 

p« 

H 

• 

8  t 

Pi 

0O 

S 

•SO 

(1 

uO 

^ 

^^ 

H 

rf  . 

-4 

u5 

« 

$1.80 

$1.00 

$1.60 

$1.00 

.40 

.33 

.40 

.80 

50.00 

36.00 

40.00 

40.00 

25.00 

21.00 

24.00 

19.00 

30.00 

25.00 

27.  (to 

25.00 

26.00 

20.00 

20.00 

25.00 

.08 

.051 

.06 

.05 

.06 

.04 

.05 

.04 

.08 

.OS 

.05 

.04 

12.00 

aso 

10.00 

9.00 

6.00 

5.00 

4.50 

5.00 

.80 

.66 

L75 

1.00 

6,816.96 

• 

5,239.62 

6,570.33 

5,333.90 

8 

a 

.a 

4 


$L40 
.39 

41.00 
20.00 
25.00 
28.00 


.0S| 

.0^ 

.06 
9.50 
5.00 

1.25 


S.  985. 51 


*  Contract  entered  into  March  23. 1889. 


Abstract  of  proposals  for  dredging  15,000  to  20,000  cubic  yards  of  material  at  Pent' 
water  Harbor,  Miohigany  received  and  opened  April  3,  1889. 


No. 

Name  of  bidder. 

Dredging, 

per  cubic 

yard. 

Total. 

Bemarks. 

1 

Bobort  Finch 

Oentt. 
17 

$3,400 

Contract  entered  into  April 
15, 1889. 

COMMERCIAL  STATISTICS,   PENTWATER  HABBOR,  MICHIGAN. 

Vessels  entered  and  cleared. 


Tear. 


Fiscal  vear— 

1884 

1885 

1886 

1887 

Calendar  year  1888 

*NotsUted. 


Number. 


Berenne 
collected. 


m 

461 

$400.99 

187 

69.17 

(•) 

(•) 

(*) 

(') 

300 

..........V. 

Tonnage. 


45,000 
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KK7. 
IMPROVEMENT  OF  WHITE  RIVER  HARBOR,  MICHIGAN. 

The  original  outlet  from  White  Lake  into  Lake  Michigan  was  little 
more  than  a  narrow  drain,  navigable  only  for  small  vessels. 

The  project  of  1866  was  designed  to  make  a  straight  entrance  200  feet 
in  width  between  piers  and  revetments  with  a  channel  depth  of  12  feet. 
As  constructed,  the  north  pier  extends  450  feet  into  Lake  Michigan  with 
1,050  feet  of  revetment  on  the  north  side  of  the  channel,  and  the  south 
pier  700  feet  with  1,150  feet  of  revetment. 

The  width  of  the  entrance  is  200  feet  and  the  depth  varies  from  8  to 
13  feet.  At  the  opening  of  navigation  this  season  but  7  feet  could  be 
carried  through,  the  lake  being  a  foot  below  Jts  normal  stage.  As  in 
similar  cases,  constant  shoaling  occurs  between  the  piers,  partly  from 
the  action  of  the  waves  at  the  entrance,  but  in  larger  amount  by  wash 
and  seepage  of  sand  through  the  loose  pile- work  and  filling  of  the  pile- 
piers  and  revetments  and  over  them,  in  the  vicinity  of  the  shore-line. 
The  crib- work  of  the  outer  350  feet  of  the  south  pier  is  in  fair  condition, 
needing  partial  decking  and  filling  and  minor  repairs,  but  the  inner 
portion,  consisting  of  pile-work,  and  the  entire  north  pier,  which  is  of 
similar  constructi6n,  must  be  sheet-piled  on  both  sides  and  refilled  from 
the  water  up.  The  same  conditions  exist  with  reference  to  both  revet* 
ments,  which,  furthermore,  are  decaying  rapidly  from  age  and  exposure. 
For  the  protection  of  the  channel  and  to  prevent  the  constant  intrusion 
of  sand  it  will  be  needful  to  sheet-pile  their  entire  length,  2,200  feet,  and 
later  to  partially  rebuild  them  above  the  water.  During  the  season  of 
1888  extensive  repairs  were  made  to  the  ui)per  portion  of  the  north  pier 
for  700  feet  of  its  length,  and  new  filling  of  edgings  put  in  and  ballasted 
with  stone. 

Contract  was  made  in  February,  1889,  for  the  delivery  of  material  to 
repair  the  upper  portions  of  the  south  pier  and  north  revetment,  but 
so  far  as  practicable  the  available  funds  in  hand,  amounting  to  about 
$4,000,  will  be  used  towards  checking  the  movement  of  sand  into  the 
channel,  leaving  enough  to  redredge  in  the  spring.  In  April,  1889, 
contract  was  m^e  to  deepen  the  channel  by  dredging.  Work  began 
April  23  and  continued  to  June  2,  removing  6,343  cubic  yards  of  sand 
and  making  two  cuts  24  feet  wide  to  a  depth  of  12  feet,  for  the  tempo- 
rary relief  of  the  navigation. 

For  the  ensuing  fiscal  year  protective  measures  against  the  move- 
ment of  sand  into  the  channel  are  necessary,  and  provision  should  be 
made  for  the  following  expenditures :  Sheet-piling  and  securing  on  both 
sides  and  refilling  450  feet  of  north  pier  and  400  feet  of  south  pier  at  a 
cost  of  $12,120;  decking  for  south  pier,  $600;  sheet-piling  the  revetment 
on  both  sides,  $5,500;  part  payment  and  use  of  dredging  plant,  $8,600. 
In  addition  two  new  cribs  should  be  built  on  the  north  pier,  costing 
$11,000.  The  shoaling  outside  and  above  the  present  north  pier  sweeps 
ai^ound  it  into  the  entrance  and  the  pier  needs  extension  as  a  defensive 
measure.  This  construction  will  still  leave  the  north  pier  three  cribs,  or 
150  feet,  short  of  its  projected  length.  With  10  per  cent,  for  contingen- 
cies, etc.,  the  estimate  for  1890-'91  is  $41,600. 

The  liffht-hoase  establisbment  maintains  a  fourth-order  flashing  coast  light  on  the 
shore  and  a  sixth-order  harbor  light  o^  tba  soqtb  piori     The  I#ife  Saving  Service  h^ 

f^statioo  on  the  i^orth  fm* 
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This  work  is  located  in  the  Michigan  collection  district,  Michigan.     The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  the  work,  18H6,  amended  in  1873  and  1884 $3^,  755. 00 

Whole  amount  appropriated  ld06to  1889 257,500.00 

Whole  amount  expended 250,39tf.92 

Money  statemeiU. 

Jnly  1,  1888,  amount  available 12,575.06 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

12, 575. 06 

July  1,  1889,  amount  expended  during  6seal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $4,291.68 

July  1, 1889,  outstanding  liabilities 182.00 

July  1, 1889,  amount  covered  by  existing  contracts 3, 826. 46 

8,300.14 

Jnly  1, 1889,  balance  available 4,274.92 

(Amount  (estimated)  required  for  completion  of  existine  project 65, 225. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  JuneSO,  1891  4 1, 600. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AbBtract  of  proposals  for  furnishing  material  at  IVhite  Biver,  Mich,,  received  and  opened 

Deoemher^  1888. 


No. 


S 
8 
4 
» 
6 
7 

8 


Nsme  of  bidder. 


Stephen  Bedford* 


Heaen  St  SngUah 

8.D.Kimbark 

Thomas  W.  Kirby 

Oeer  ft  Crawford  t 

A.  H.  Peterlo 

Cbicafpo  and  Lemont  Stone  Company, 

H.lZfiolland.reoeivert 

Parkburstft  Wilkinson  § 


White  pine 

timber,  per 

Mfeet,B.M. 


$21.00 


Drift-bolte,  BdgiBK»* 


per  ponnd. 


Cfmtt. 


2.34 


2.05 


per  cord. 


$2.50 
3.50 


Stone, 
I)er  cord. 


#0.00 
8.50 


8.50 


TotaL 


&24 


$1,253.45 
954.00 
901.00 
203.21 
901.00 
225lU0 
315.00 

873.44 
178.03 


*  Contract  entered  into  for  timber  Febraary  25, 1889. 
t  Bid  accepted.    Formal  contract  waived. 
X  Contract  entered  into  for  stone  February  18, 1889. 
§  Bid  accepted.    Formid  contract  waived. 


Abstract  of  proposals  for  dredging  10,000  to  12,000  cubic  yards  of  material  at  Whits 

Biter  Harbor ,  Mich.,  received  and  opened  April  3,  1889. 


Ho. 

Hf ame  of  bidder. 

Drsdgin/?. 

per  cubic 

yard. 

TotaL 

Bemarka. 

1 

Robert  Finch 

Cfents. 
17 

$2,550 

Contract  entered  into  April 

15.1889U 

APPENDIX  KK — ^REPOET  OP  MAJdB  LUDLOW. 


2181 


COMMERCIAL  STATTSTICSy  WHITS  BIYBR  HABBOR,  MICHIGAN. 

Fesseh  ent^ed  and  cleared. 


Years. 

Number. 

Bevenne 
collected. 

Tonjiace. 

Fiscal  year>- 

1884 

804 
1,416 
1,623 

1,886 
1,742 
1.408 

$1,347.23 
476.16 

oiaLos 

1885 

1886 

1887 

268.440 
184,247 
147,142 

1888; 

Calendar  year  1888 

Articles  entered  and  cleared^  year  1888.* 


Articles. 

Quantities. 

Articles. 

Qnantltlea. 

Entered: 

Mercbandiae packages . . 

Salt barrels.. 

Feed tons.. 

Flour : barrels.. 

Oats  and  corn bttshels.. 

Lime barrels.. 

Coal tons.. 

11,090 
205 
440 
256 

9.400 
800 
106 

Cleared: 

Timber feet.  B.M.. 

Pickets number.. 

Shingles do 

Lath de... 

Slabs cords.. 

Railroad  ties number.. 

Apples barrels. 

61,153.000 

190.000 

10^770,000 

9,84fl^000 

16.544 

0,000 

2.000 

'Compiled  from  a  statement  furnished  by  Mr.  George  R.  Hancock,  deputy  collector. 


KK8. 
IMPROVEMENT  OF  MUSKEGON  HARBOR,  MICHIGAN. 

The  Muskegon  Kiver  has  a  drainage  area  of  about  2,400  sqnare  miles, 
discharging  a  considerable  volame  into  Lake  Muskegon  and  usually 
maintaining  a  serviceable  outflowing  current  thence  into  Lake  Michigan. 

Between  1849  and  1866  the  local  interests  improved  the  entrance  by 
building  slab  piers  and  revetments,  with  the  exi)ectation  of  getting  rid 
of  a  shifting  bar  of  7  feet  that  lay  off  the  mouth.  These  piers  were  built 
converging  in  a  length  of  700  feet,  i^m  240  feet  apart  to  175  feet,  at  the 
outer  end,  and  in  1865  there  was  13  feet  of  water  between  them,  but 
the  7-foot  bar  had  transferred  itself  further  into  the  lake.  The  Gov- 
ernment  project  of  1866  proposed  to  give  the  piers  greater  extension,  so 
as  to  cut  through  the  bar  to  17  feet  of  water,  but  the  natural  forces  kept 
pace  with  the  construction,  and  in  1869  it  was  found  that  the  bar  moved 
out  as  fast  as  the  piers  were  extended.  Still  further  extensions  were 
made,  the  work  being  embarrassed  by  the  imperfect  original  slab  con* 
structions  and  by  the  narrow  space  between  the  piers,  causing  frequent 
repairs  and  collisions.  In  1881  it  was  sought  to  remedy  the  difficulty 
by  projecting  an  outer  detached  north  pier,  leaving  300  feet  interval 
across  to  the  south  pier,  and  later  this  was  found  to  involve  further  ex- 
tension of  the  south  pier  to  give  it  the  greater  length.  By  1885  the  outer 
bar  had  been  so  far  gotten  under  that  a  clear  15  feet  could  be  carried 
in,  although  in  the  year  following  this  was  reilnced  to  14  feet,  and  in 
1887  to  12^  feet,  with  13  feet  between  the  piers.  At  the  present  time 
there  is  a  navigable  depth  between  the  piers  of  14  to  17  feet,  and  outside 
them  14  feet,  with  the-deeper  contours  close  at  hand.  It  is  evident  that 
the  problem  of  the  outer  bar  is  near  solution,  or  has  reached  it,  but  it 


• 
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is  also  clear  that  the  wash  and  drift  of  saud  into  the  channel  between 
the  piers  have  largely  reduced  the  de[)th  it  would  have,  duo  'to  the  flow 
of  the  river  and  the  contraction  of  the  entrance.  Furthermore,  it  has 
been  shown  by  exfwrience  that  the  loO-foot  opening  between  the  end  of 
the  old  north  pier  and  the  outer  detached  portion  should  be  closed  to 
prevent  eddies  and  accidents.  At  the  present  time  the  north  pier  has 
a  total  projection  of  1,050  feet  beyond  the  shore-line,  which  has  greatly 
advanced  since  the  works  were  begun.  The  north  revetment  has  a 
length  of  1,450  feet  The  south  pier  projects  800  feet,  and  the  soath 
revetment  is  1,500  feet  long.  To  complet^j  the  existing  project  8  cribs 
or  400  feet  of  the  south  pier  are  yet  to  be  added.  The  condition  of  the 
piers  in  general  is  good,  although  the  extreme  outer  crib  of  the  north 
pier  has  8lipi)ed  from  or  broken  down  the  piles  upon  which  it  was  sup- 
posed to  rest,  and  has  thrust  its  outer  end  into  the  lake,  projecting 
downward,  apparently  intact,  with  its  front  a  foot  under  water  and  the 
rear  end  7  feet  above  it  The  north  pier  needs  some  decking  and  fill- 
ing. The  old  slab  revetments  on  both  8?ides  need  thorough  sheet-piling 
and  other  repairs  for  their  entire  length.  About  350  feet  of  the  old  soath 
pier  of  pile- work  should  be  stoutly  shee^piled  on  both  sides. 

During  the  past  year  no  work  has  been  done  other  than  preparatory. 
Materials  were  purchased  for  closing  the  gap  in  the  north  pier,  and  for 
repairs  to  north  pier  and  revetment,  and  contract  was  made  Febmary, 
1889,  for  the  construction  of  five  of  the  eight  remaining  cribs  on  the 
south  pier,  50  by  30  by  24J  feet,  on  pile  foundation. 

At  the  close  of  the  year  the  repair  materials  had  been  delivered,  and 
the  cribs  were  in  course  of  construction,  one  to  the  thirteenth  course, 
one  to  the  fourteenth,  and  two  to  the  second  course. 

With  the  estimated  working  balance  of  about  $13,000  remaining  after 
allowing  for  cost  of  repairs,  etc.,  now  in  progress,  it  is  proposed  to  re- 
store the  equilibrium  of  the  outer  crib,  and  close  the  gap  in  the  north 
pier,  to  double  sheet-pile  the  pile  portion  of  the  sonth  pier,  and  make 
other  minor  repairs,  holding  a  balance  lor  operations  in  the  spring. 

For  the  ensuing  year  provision  should  be  made  as  follows:  Complete 
the  south  pier  by  adding  the  then  remaining  three  cribs,  costing 
$18,000 ;  sheet-pile  3,000  feet  of  old  slab  revetment,  $15,000 ;  part  cost 
and  service  of  a  dredging  plant,  $8,G00;  contingencies,  etc.,  $4,400, 
making  the  total  requirement  for  1891,  $46,000. 

The  Light-Hodse  Establishment  maintains  a  fourth-order  coast  light  ou  the 
aonth  shore,  and  a  sixth-order  harbor  light  on  the  sonth  pier. 

The  Life-Saving  Service  has  a  station  on  the  north  pier. 

The  work  is  lacatt'd  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866,  amended  in  1869,  1873,  1881,  and 

1884 $326,075.00 

Whole  amount  appropriated  from  1866  to  1889,  inclusive 279, 000. 00 

Whole  amount  expended 236,545.80 

Money  statement. 

July  1,  1888,  amonnt  available  91, 3(^.  18 

Amount  api)ropriated  by  act  of  August  11,  18S8 45,000.00 

46, 364. 18 
July  1,  1889,  amount  expended  during  iiscal  year,  exclusive  of 

liabilitiesoutstanding  July  1,18^ $3,789.9:^ 

July  1,  1889,  outstanding  liabilities 120.00 

July  1,  1889,  amount  covered  by  existing  contracts 26,615.*J9 

30,525.97 

July  1, 1889,  balance  available 15,838.21 
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'Amount  (ostiiuated)  required  for  completion  of  ex.istin.<^  project $47, 075. 00 

Amounttbatcanbeprotitably  expeutled  in  fiscal  year  ending  June '.iO,  18U1    46,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1»66  and  1807. 


Abstract  of  proposals  for  improving  harbor  at  Muskegon,  Mich,,  received  and  opened  De- 

cember  22,  1888. 


Piles: 

Foundation,  per  linear  foot 

Sheet,  per  linear  foot 

Timber: 

Oak,  per  1, 000  feet.  B.  M 

Hemlock,  per  1, 000  foot,  B.  M 

Pine,  per  1, 000  feet,  B.  AI 

Plank : 

Pine,  per  1,000  feet,  B.M : 

Iron: 

K.  S.  and  W.  bolts,  per  pound. .  . 

Drift  iiolts  and  strap.s,  per  pound 

"Wrougbt  spike,  per  pound 

Stone,  per  cord 

Brush,  per  cord 

Dredging  foundation,  per  cubic  yard. 

Total  for  one  crib 

Total  for  flvo  cribs 


1.  Edward 
G.  Crosby. 


5. 
27, 


$1.00 
1.00 

40.00 
17.00 
24.00 

l&OO 

.05 

.04 

.05 

9.00 

4.00 

.80 

405.31 

026.55 


2.  Hagen  St 
Eugiisb. 


$1.00 

40.  CO 
22.00 
27.00 

20.00 

.05 

.05 

.05 

7.60 

4.00 

.50 

5, 147. 77 

25, 738. 85 


3.  Charles 
Bcrner.* 


4,'Hiero 

B.  flerr 

&Co. 


$0.95 
.30 

40.00 
2-2.00 
20.00 

18.00 

.05 

.U3i 

.05 

7.50 

4.00 

.70 

5, 028. 52 

25,142.60 


$1.00 
.40 

40.00 
20.00 

24.00 

20.00 

.06 

.05 

.06 

11.00 

5.00 

.50 

5,738.38 

28,691.00 


•Contract  entered  Into  February  26,  1889. 

Abstract  of  proposals  for  furnishing  material  at  Mvskegon,  Mich,,  received  and  opened  De- 
cember 22,  1888. 


Name  of  bidder. 

Pine. 

Norway  pine  piles, 
per  linear  foot. 

P. 
% 

• 

Ox^ 

•E 

No. 

Timber,  per 
I.OCO  feet, 
B.M. 

Plank,    per 
1,000  feet, 
B.M. 

Bmsb,    per 
cord. 

8 

1 

• 

1 

Stenben  Bedford  

*$18.00 

*$18.00 

CenUi. 
*15 

Cents. 

$9.00 

2 

Thomas  W.  Kirby 

"$3."  40 

t#2.00 

8.50 

3 

Qeer  St. Crawford  .. ........... 

4 

S.D.Kimbark 

E.G.  Crosby 

"22.66 

id.  00 

15* 

2.34 

a 

5 

4.00 

2.00 
3.00 

9.00 

6 

A.  H.  Petrie 

7 

Chicago  and  Lemont  Stone  Company, 

H.  L.  Holland,  receiver. 
Parkhurst  &  Wilkinson 

1 

;8.24 

8 

{2.05 

•Contract  entered  into  February  18, 1889.  tContiaot  entered  into  February  22, 1889. 

^Bids  accepted ;  formal  contract  waived. 

COMMEBCIAL  STATISTICS,   MUSKEOOX  IIAliBOR,   MICHIGAX. 

Vessels  entered  and  cleared. 


Years. 


Fiscal  year— i 

1884 

1885 

1886 

1887  .., 

Calendar  year  1888 


Number. 


7,160 
6,112 
5,543 
1,745 
2,6o5 


Berenuo 
collected. 


H 987. 00 
1,621.34 
1,025.17 


Tonnage. 


232,007 


\ 
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K  K  9. 

IMPROVEMENT  OF  GRAND  HAVEN  HARBOR,  MICHIGAN. 

This  harlK)r  is  at  the  moatb  of  Grand  River,  the  largest  in  the  State, 
with  a  drainage  area  of  some  5,300  square  miles.  In  its  original  condi- 
tion the  river  discharged  across  the  o]>en  sand  beach  between  high  sand 
dunes,  bnt  its  volume  was  sufficient  to  maintain  a  shifting  and  variable 
entrance  channel  of  8  or  9  feet  in  depth  with  15  to  18  feet  in  the  stream 
inside. 

Prior  to  work  by  the  United  States,  shore  revetments  on  the  south 
side  and  a  harbor  pier  with  beacon  li^ht  and  fog  bell  were  maintained 
by  the  Detroit  and  Milwaukee  Kailroad,  which  had  its  terminus  ami 
depots  on  the  north  bank  of  the  river,  opposite  the  present  town  of 
Gniud  Haven. 

The  original  project  of  1866,  with  subsequent  mo<liti cations,  providetl 
for  a  channel  400  feet  in  width  and  a  navigable  depth  of  18  feet,  by 
means  of  parallel  piers  projecting  into  the  lake  and  extensive  shore  autl 
channel  revetments  on  both  banks.  In  1880  the  project  was  enlarged 
to  provide  for  a  considerable  extension  of  both  piers  at  a  cost  additional 
to  the  original  estimate  of  about  $300,0<l0,  with  the  object  of  traversing 
the  outer  bar  and  reaching  the  20  foot  contour  in  the  lake. 

As  now  existing  the  north  pier  projects  about  1,000  feet  and  the 
south  pier  1,350  feet  beyond  the  shore  line,  with  1,S50  feet  of  shore  re- 
vetment on  the  north  side  and  2,350  feet  of  shore  revetment  and  1,600 
feet  of  channel  revetment  on  the  south  side.  The  north  pier  still  lacks 
750  feet  of  its  projected  development  and  the  south  pier  550  feet.  Three 
cribs,  or  150  feet,  are  to  be  added  to  the  north  pier  during  the  present 
season.  Both  piers  are  generally  in  good  coudition,  needing  only  minor 
repairs.  The  revetments,  particularly  on  the  south  side,  need  consider- 
able repairs,  part  of  which  are  in  i)rogress.  The  north  revetment  is  iu 
good  condition,  but  should  be  extended  about  1,500  feet  to  reach  the 
bend  of  the  river.  This  can  be  done  by  a  cheap  sheet-pile  construction 
costing  $4  or  $5  per  linear  foot. 

Within  the  piers  and  the  protected  portions  of  the  river  the  channel 
depths  vary  from  3  to  4  fathoms.  Outside  the  piers  the  depth  is  less 
and  somewhat  variable,  ranging  l>etween  14  and  16  feet. 

During  the  past  fiscal  year  extensive  repairs  were  made  to  the  south 
revetments,  and  these  arc  still  in  progress,  consisting  of  the  cutting 
down  of  rotten  timber,  replacing  with  new,  and  restoring  the  filling  of 
edgings  and  stone.  The  above  with  purchased  material  and  hired 
labor. 

Contract  was  made  in  February,  1889,  for  building  three  cribs  50  by 
30  by  26  feet  on  pile  foundations  to  extend  the  north  pier.  Work  was 
begun  in  May,  and  at  the  close  of  the  fiscal  year  two  cribs  had  been 
built  to  the  twentieth  course,  ready  for  sinking  in  place,  and  the  third 
to  the  twelfth  course,  and  the  foundation  for  the  first  ciib  had  been  pre- 
pared. It  is  proposed  with  the  balance  of  about  $3,000,  which  will  re- 
main after  deducting  cost  of  contract  and  repair  work  now  in  hand,  to 
construct  fences  costing  about  50  cents  per  linear  foot  on  both  sides,  and 
particularly  the  south  shore,  to  prevent  the  movement  of  sand  from  the 
beach  into  the  channel,  and  to  hold  the  remaining  sum  for  such  work  as 
shall  be  found  most  urgent  next  spring,  and  until  further  appropriation 
shall  have  been  made. 

For  the  fiscal  year  1890-'91,  provision  should  be  made  for  extending 
the  north  revetment  about  1,500  feet,  at  an  estimated  cost  of  $6,750. 
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Decking  800  foet  of  the  north  pier  outside  the  shore  line,  $800;  filling 
and  repairing  north  pier,  $400;  and  paying  one-fourth  the  cost  of  a 
dredging  plant,  with  two  months'  work,  $8,600.  Ten  new  cribs  should 
be  built,  4  on  the  south  pier  and  6  on  the  north  pier,  at  an  estimated 
cost  of  $53,00i).  The  number  of  cribs  estimated  lor  is  about  what  can 
be  properly  considered  as  a  season's  work  under  one  contract,  and  their 
construction  will  still  leave  6  cribs,  300  feet  of  north  pier,  and  7  cribs, 
360  feet  of  south  pier,  to  be  completed.  The  total  of  the  above  items, 
inireased  by  ten  per  cent,  for  contingencies,  etc.,  is  $76,500,  which 
should  be  appropriated  for  1891. 

The  conditions  at  Grand  Haven  are.  altogether  more  favorable  to  the 
construction  of  a  wide  and  deep  entrance  suitable  for  both  local  com- 
merce and  as  a  harbor  of  refuge  in  case  of  need  for  the  general  com- 
merce, than  at  any  other  point  on  the  east  shore,  and  the  favorable  re- 
sults thus  far  obtained  by  the  construction  of  piers  and  revetments, 
aided  by  the  large  volume  of  the  river,  are  such  as  to  warrant  the  ex- 
pectation that  the  further  expenditures  needed  to  complete  the  pixyect 
will  be  correspondingly  justified.  The  immediate  need  is  for  the  exten- 
sion of  both  piers  to  about  the  twenty-foot  contour  in  the  lake,  beyond 
which  point  the  water  deepens  sharply.  It  is  possible  that  some  further 
extension  may  be  required  in  thefuture,  but  so  far  as  the  indications  can 
be  studied  from  the  information  of  record,  such  extension  would  in  any 
case  be  moderate. 

Attention  is  invited  to  the  fact  that  about  three  seasons'  work  is 
needed  to  complete  the  piers,  although  the  remaining  23  cribs  could  be 
put  in  in  two  seasons  by  making  separate  contracts  for  each  pier. 

The  Light  House  Establishment  maintaius  a  fourth  order  flasbiqg  coast  light  sooth 
of  the  euti  uncc,  aod  a  sixth  order  light  on  the  south  picr^  with  duplicate  fog-signals. 

The  Life  Saving  Service  has  a  station  on  the  north  pier,  inside  the  ahore-Une. 

This  work  is  situated  in  the  Michigan  collection  district^  Michigan.  Grand  Haven 
is  a  port  of  entry. 

Original  estimated  cost  of  the  work,  1866,  amended  in  1880 $652, 770. 47 

Whole  amount  appropriated  from  1852  to  1889,  inclusive 549, 366. 15 

Whole  amount  expended 521,237.83 

Moiiey  statement. 

July  1,  1888,  amount  available 110,907.17 

Amount  appropriated  by  act  of  August  1 1,  1888 25,000.00 

35, 907. 17 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1888 $7,396.85 

July  1,  1889,  outstanding  liabilities 382.00 

July  1,  1889,  amount  covered  by  existing  contracts 19, 647. 04 

27,425.89 


• 


July  1,  1889,  balance  available |8,481.28 

{Amonnt  (estimated )  required  for  completion  of  exietinff  project 103, 404. 32 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  uno  30, 1891    76, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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I 


AhHrael  of  prcpo§aU  f§r /MmUkiMg  maUrial  at  Gramd  Hamen, 


reeeUed  amd  qp^med 


KaaMOfbidd«r. 

PiM. 

Drift 

bolts,  per 

poand. 

Edgfii|[«, 
percotd. 

Stone, 
perooiil. 

1 

Ko. 

Timber, 

iierl.OWl 

foet,B.lL 

Plaok. 
perLOOO 
(eet^&li. 

TotaU. 

Blepben  Bedford | 

Hagm  A  KmtIMi 

$18.00' 

OnU». 

$2,380.80 

1 

$7.9u 
&50 

'1,44Sl70 

2 

I^SSSlSO 

8 

Thiftma*  W. Kl?l>Tr  r  t.t. ....... 

$LSO 

t76&«i0 

A 

Cutler  St  BarrngB  Lumber  Com-C 
G^r  £  Crawford 

1C.75 

8.  SO 

1,55&50 

^2.123.00 

tl03.8B 

$13.50 

5 

•  •••••••• 

2.10 

1,344.00 

ft 

&D.Kimb«rk 

XM 

284.45 

7 

CUcaiDo  and  Lenumt  Stone  Com- 
pany. 
Parkhnrttik  WilkinMKi..... 

7.00 

1,46.17 

8 

..         ^— .. 

■ 

2.06 

§MI.20 

' 

'Contract  entered  into  for  atone  February  18, 1888. 
fContraet  entered  into  for  edsinge  February  21, 1888. 
iContraot  entered  into  March  2, 1880. 
$Bid  accepted.    Formal  contract  waiTod. 


Ah9k'€Let  o/propataUfor  iiw^jMraving  karhor  at  Grand  Hatfen,  Mick.f  reoeiocd  and  opened 

Doeemhor  22, 1888. 


Piles: 

Foundation,  per  linear  foot 

Sheet,  per  linear  foot 

Timber: 

Oak,  per  1,000  feet.  B.  M 

Hemlock,  per  1,000  feet,  B.  II 

Pine, per  1,000  feet^  B.  M 

Plank: 

Pine,per  1,000  feet.  B.M 

Iron: 

Nute,  screw,  and  washer  lMdta,per 
pound. 

Drift  bolts  and  straps,  per  pound. . . . 

Wrought  spike,  per  pound 

Stone,  per  cord 

Brush,  per  cord. 


Dredcing  foundation,  per  cubic  yard . . 
^otaffor  one  crib 


Total  for  three  cribs 


LHieroB. 
Herr4&Co. 


$1.00 
.40 

40.00 
22.00 
2&00 

22.00 

.00 

.05 

.08 

11. 00 

4.00 

.50 

S.  050. 92 

17, 879.  TB 


*2.Charies 
Beracr. 


$0.05 
.20 

40.00 
22.00 
20.00 

18.00 

.05 

.031 

.05 

7.50 

4.00 

.00 

4,085.52 

14,056.50 


3.Hagen& 
Eni^iah. 


$1.06 
.28 

40.00 
23.00 
27.00 

20.00 

.05 

.04 

.06 

7.75 

4.50 

.50 

6,104.24 

15,402.72 


4.  Thomas 
W.Kirby. 


$0.06 


35.00 
25.00 
27.00 


00 
06 


.05 

.05 

11.50 

4.00 

.50 

6^077.49 

18,232.47 


6.  White 
it.  Finch. 


$0.00 
.25 

40.00 
21.00 
27.00 

20.00 

.04 

.041 

.05 

9.05 

4.00 

.00 

6.503.67 

17,781.01 


*  Contract  entered  into  February  25, 1889. 
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Ves9eU  entered  ttnd  cleared. 


Fiscal  and  calendar  years. 


Fiscal  year  1884... 
Fiscal  year  1883... 
Fiscal  year  1886... 
Fiscal  year  1887... 
Fiscal  year  1888... 
Calendar  year  1888 


Number. 


2,331 
1,6U 
1,3&1 
1,297 
1,888 
1,508 


Bevenue 
collected. 


$5,221.81 
1,98.'>.43 
1,548.32 


Tonnage. 


6r2.158 
1.0JC629 
1.403^600 
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Arliolea  entered  and  cleared,  1888. 


Artlolea. 

Qoantitiea. 

Articles. 

Quaotitiet. 

Entered ; 

MerchaiidlM tons.. 

Iron  oro....'................do. ... 

79.500 
3J,000 

Cleared : 

Lnraber feet,  B.M  ..^ 

iierchandise tomi..' 

Pig  Iron do — 

62,000,000 
'     10,600 

16,000 

K  K  10. 

IMPROVEMENT  OF  BLACK  LAKE  HARBOR.  MICHIGAN. 

Prior  to  1866  the  harbor  commissioners  of  Holland,  on  Black  Lake, 
had  made  a  new  outlet  into  Lake  Michigan  by  cutting  throagh  the 
beach  and  permitting  the  accamulated  waters  of  the  inner  lake  to  pass 
out.  This  was  done  in  a  night,  but  the  eroded  material  was  spread  out 
in  front  of  the  entrance,  forming  a  bar,  with  5^  feet  of  water.  The  banks 
were  then  revetted  with  brush  piers,  and  these  extended  into  Lake 
Michigan  by  means  of  cribs  on  brush  bottoms. 

The  project  of  1886  proposed  extending  the  piers  about  275  feet  to 
reach  the  12  foot  curve,  and  later  further  extensions  were  made,  but  at 
no  time  has  the  condition  of  the  channel  been  satisfactory;  since  the 
absence  of  any  serviceable  current  in  the  entrance,  throngh  which  the 
flow  is  as  often  in  one  direction  as  in  the  other,  combined  with  the  vast 
movement  of  sand  under  the  influence  of  wind  and  waves,  and  the  per- 
meability of  the  piers  and  revetments,  have  combined  to  reduce  the 
depth  as  often  as  the  dredge  could  increase  it  As  much  as  11  feet  has 
been  obtained,  and  as  little  as  5  feet  and  6  feet  have  followed. 

If  the  harbor  is  to  be  kept  open,  it  is  evident  that  means  must  be 
takeii  to  prevent  the  sand  from  reaching  the  channel,  at  least  so  far  as 
shore  protection  can  effect  the  purpose,  and  thereby  enable  the  dredge 
to  make  and  maintain  a  navigation. 

As  now  constructed  the  north  pier  has  a  projection  beyond  the  shore 
of  600  feet  and  the  south  pier  780  feet,  with  1,270  feet  of  revetment  on 
the  north  side  of  the  cut  and  900  feet  on  the  south  side.  In  addition, 
some  old  wing  revetment  has  been  constructed  in  Black  Lake  to  hold 
the  shoreline.  The  piers  are  200  feet  apart  at  the  outer  end,  termin- 
ating  in  12 feet  to  15  feet  of  water,  with  greater  depth  immediately  be-* 
yond  them  in  the  lake.  But  between  the  piers,  while  a  large  portion 
of  the  channel  from  Black  Lake  nearly  to  the  line  of  the  foreshore  car- 
ries 10  to  12  feet  of  water,  between  the  shore-line  and  the  ends  of  the 
piers,  for  a  distance  of  300  feet,  the  depth  is  almost  uniform  at  5}  to  6 
feet  from  side  to  side.  In  other  words,  the  sand -fences  on  both  sides 
of  the  cut  have  to  a  considerable  extent  protected  the  inner  portion  of 
the  channel,  but  on  reaching  the  shore  the  beneficial  effect  of  these  is 
lost,  and  the  i)ermeability  and  low  elevation  of  the  piers  and  revetments 
permit  large  accumulations  of  sand  through  and  over  them.  During 
the  last  season  repairs  were  made  to  these  constructions  nearly  to  thd 
limit  of  the  small  amount  to  the  credit  of  the  work.  It  is  needful,  as 
soon  as  possible,  to  supplement  these  repairs  by  extensive  sheet-piling 
on  both  piers  and  revetments,  and  prevent  further  sand  accumulations. 
Sand-fences  are  needed  to  increase  the  remoter  protection  ]  and  to  aid 
the  sheet-piling,  cedar  bark  and  shingle  shavings,  which  have  been 
found  excellent  material  to  check  the  seepage  of  sand  and  water  when 
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properly  applied  and  secnred.  For  this  pnrpose  edgings  and  slabs  and 
such  like,  however  heavily  ballasted,  cannot  be  relied  npon.  The  lake 
sand  is  fine  and  will  pass  almost  where  water  can.  Edgings  will  doI 
pack,  and  will  roll  and  move  when  exposed  to  the  sea  or  the  saction 
of  a  passing  vessel.  The  water  flows  through  and  the  sand  with  it. 
What  is  reqnired  is  a  material  into  which  the  sand  will  mat,  and,  by 
filling  the  interstices,  arrest  its  own  movement.  The  bark  and  shav- 
ings referred  to  are  waste  products,  with  bnt  little  commercial  valne, 
and  in  most  localities  in  lumber  districts  can  be  had  for  the  hauling. 

The  (Government  dredge  is  now  under  orders  for  Black  Lake  as  soon 
as  it  can  complete  its  work  where  now  engaged.  The  available  balance 
for  dredging  is  $400,  but  the  citizens  of  Holland,  for  the  sake  of  getting 
temporary  relief,  propose  to  subscribe  sufficient  money  to  enable  the 
dredge  to  made  at  least  one  cut  of  25  feet  through  the  channeL 

For  the  ensuing  fiscal  year  the  following  provisional  estimate  is 
made: 

Sand-fences $1,000 

Sheet-piling,  etc.,  2,170  feet  of  revetment,  st  $3.50 7, 600 

Minor  repairs,  Btone-fillins,  and  sheet-piling,  piers  when  necessary 2, 500 

Part  pur^^base  and  three  months'  use  of  dr^ging  plant :..  9, 650 

Contingencies,  etc 2,750 

Total  estimate.  1891 ^3,500 

The  Light-House  Establishment  maintains  a  fifth  order  harbor  light,  and  the  Life 
Saving  Service  a  station  on  the  south  pier. 

The  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
IN>rt  of  entry  is  Grand  Haven. 

Original  estimated  cost  of  the  work,  1866;  .amended  in  1S73,  1879,  and 

1884 1209,071.44 

Whole  amount  appropriated  1852  to  1888,  inclusive 264.615.31 

Whole  amount  expended 264,143.84 

Money  statement, 

Juljl,  1888,  amount  available $2,523.81 

Amount  appropriated  by  act  of  August  11,1888 5,000.00 

7^523.81 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1888 7,0&2.34 

July  1,  1889,  balance  available 471.47 

*  C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,1891    23, 500.00 
<  Submitted  in  cooipliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18G6  and  1867. 


COMMERCIAL  STATISTICS,  BLACK  LAKE  HARBOR,  MICHIGAN. 

Vessels  entered  and  cleared. 


Yean. 


Fiscal  ye»r— 

18«4 

1885 :.-. 

1886 

1887 

Calendar  year  1888 


Knmbtf'. 


n 


121 
67 


60 


neveone 
collected. 


$212.54 
10.57 
(*) 
(*) 


Toimaga. 


3,000 


'Not  stated. 
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K  K  IX. 
IMPROVEMENT  OF  SAUGATUGK  HABBOR,  MICHIGAN. 

The  town  of  Saagatnek  is  situated  on  the  Kalamazoo  Itiver,  abont 
3^  miles  above  its  mouth.  The  drainage  area  of  the  stream  covers  some 
1 J50  square  miles;  its  volume  is  large  and  current  usually  strong.  The 
river  now  maintains  a  navigable  channel  of  8  feet  and  upwards  as  far 
as  Saugatuck,  and  if  suitably  regulated  and  protected  could  be  made  to 
maintain  10  or  12  feet.  The  natural  difficulties,  however,  are  more  than 
usually  formidable. 

Prior  to  1867,  when  it  was  first  examined,  a  local  improvement  com- 
pany had  rais^  $30,000  by  subscription,  and  invested  it  in  the  con- 
struction of  500  feet  of  slab-piers  and  revetments  on  the  north  side  of 
the  mouth,  and  1,575  feet  on  the  south  side,  with  the  purpose  of  remov- 
ing the  bars  obstructing  the  entrance.  The  depth  obtained  by  these 
works  seems  to  have  been  about  7  feet.  The  earliest  project,  that  of 
1867,  proposed  the  extension  of  the  piers  200  feet  apart  to  the  12-foot 
curve  in  the  lake,  a  distance  of  416  feet  and  1,632  feet,  respectively,  with 
the  object  of  securing  a  channel  of  10  or  12  feet  depth.  As  these  piers, 
together  with  the  necessary  dredging  and  other  adjuncts,  would  cost 
over  $200,000,  and  as  in  any  case  extensive  revetments  would  be  needed 
inside  the  mouth  for  considerable  distances,  it  was  decided  to  undertake 
these  works  first  and  maintain  the  existing  piers  by  suitable  repairs 
and  modifications. 

As  now  existing  both  piers  project  200  feet  beyond  the  shore-line,  which 
has  advanced  since  1867  by  some  250  feet,  the  angle  of  the  piers  with  the 
shoreline  being  such  that  the  end  of  the  north  pier  is  abont  opposite 
the  base  of  the  south  pier.  The  north  pier  is  apparently  open  pile- work 
from  the  subsidence  and  loss  of  the  filling,  and  the  waves  and  sand  wash 
through  it  freely.  The  south  pier  is  of  better  construction  and  less  per- 
meable, ^o  additions  have  been  made  to  these  constructions  since  1876. 
The  old  north  revetment  is  in  a  ruinous  condition,  and  what  remains  of 
it  near  the  lower  bend  of  the  river  should  probably  be  taken  out.  Less 
attention  was  given  to  this  side  of  the  stream,  as  the  south  or  concave 
side  is  that  against  which  the  stream  presses*  and  needed  regulation. 
The  south  revetment  is  some  3,650  feet  in  length,  reaching  to  and  around 
the  lower  bend  of  the  river.  The  latest  portions  of  it  were  built  in 
1874,  and  the  structure  above  the  water,  including  the  piles  which  sup-' 
port  it,  is  nearly  all  rotten,  except  where  new  material  to  a  moderate 
amount  has  been  introduced  to  save  it  from  destruction.  The  filling 
has  sunk  to  below  the  water-line,  and  the  river  passes  through  it  near 
the  bend,  and  out  again  into  the  channel  further  down. 

If  this  navigation  is  to  be  maintained  radical  measures  are  needful, 
and  unless  this  is  the  intention  it  would  seem  better  to  abandon  it  alto- 
gether than  to  spend  money  on  repairs  in  tiie  useless  attempt  to  prolong 
the  life  of  dilapidated  structures  that  in  the  course  of  a  few  years  at 
most  must  be  largely  rebuilt  or  perish  altogether.  The  greatest  difficulty 
to  contend  with,  one  which  has  existed  from  the  beginning,  and  which 
has  neutralized  both  the  power  of  the  stream  and  the  aid  given  it  by 
the  shore  revetments  and  constructions,  is  the  broad  expanse  of  naked 
sand  that  lies  on  the  noi-th  side  of  the  river  and  for  a  distance  of  three- 
fourths  of  a  mile  adjoins  it  in  the  reach  between  the  lower  bend  and  the 
abandoned  village  of  ^Singapore  in  the  bend  above.  Over  this  desert 
the  sand  is  in  constant  movement  with  the  wind,  and  every  year  euor* 
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moas  qnantities  of  it  poar  into  the  river  and  are  tran8{>orted  by  the 
current  into  the  lower  reach  and  beyond  the  piers.  If  anything  is  to 
be  done  towards  deepening  the  navigation  it  is  imperative  to  revet 
the  north  bank  to  above  the  sand  hills,  and  fence  those  in  the  vicinity 
of  the  river,  so  tiiat  the  influx  of  sand  way  be  stopped.  With  this  hos- 
tile factor  eliminated  the  remaining  revetments  can  be  sheet-piled*  and 
the  piers  extended  800  feet  to  the  15-foot  curve,  which,  with  dredging 
from  time  to  time,  will  maintain  a  12-foot  navigation  as  was  origiiudly 
projected. 

The  cost  of  this  work  is  roughly  computed  at  $300,000. 

During  the  past  year  nothing  was  done  except  to  contract  for  the  de- 
livery of  some  repair  material.  As  these  repairs  pertain  to  the  upper 
portions  only  of  the  south  revetment,  and  as  the  real  requirement,  if 
any,  is  to  make  those  revetments  tight  below,  the  question  as  to  the 
best  disposition  of  the  repair  materials  will  be  oonsidered,  and  until  it 
can  be  decided  what  measures  should  be  taken  with  regard  to  the  future 
navigation  no  appropriation  is  asked  for  the  ensuing  year. 

Tbe  Light-Honse  EBtabliahmeut  maintains  a  fifth-order  harbor  light  on  the  south 
pier. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Qrand  Haven,  Mich. 

Original  estimated  cost  of  the  work,  1867,  modified  in  1869,  1870,  1875, 

and  1882 $175,699.46 

Whole  amount  appropriated  from  1868  to  1889,  inclusiye 140, 439. 00 

Whole  amount  expended 134,d9aH8 

Money  $iatement. 

Jvljlf  1888,  amount  available $983.37 

Amount  appropriated  by  act  of  August  11,  168S 5,000.00 

5,983.37 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1888 $543.25 

July  1,  1889,  amount  covered  by  existing  contracts 1, 871. 70 

2, 414. 95 

July  1,  1889,  balance  available 3,568.42 


Ahsiraot  of  proposaU  for  furnishing  malerial  at  Saugatuchj  Mich.,  received  amd  opened 

December  22,  1888. 


Ko. 


2 
8 

4 


Name  of  bidder. 


Geer  &  Crawford < 

S.D;Kiaibark 

Ktephen  Bedford 

FarkburBt  d6  Wilkinson 


White 
pine  timber 

Mfeet,B.M 


$ia85 


ai.oo 


Drift- 
bolts  per 
poand. 


Cents. 


.03 
.02.34 


.02.05 


Totals. 


•$1,750.70 

176.04 

13&01 

1.000.48 

tiao.»i 


*  Contract  entered  into  for  timber  February  22, 1880. 
f  Bid  accepted;  tormal  oontraqt  waived. 
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COBOfl&ROIAL  STATISTICS,   SAUQATUCK  HARBOR,  MICHIGAN. 

Ve$8eU  entered  and  cleared. 


Fiaoal  and  oidoodM  jeara. 


Number. 


Revenue 
collected. 


Tonnafce. 


Fiscal  yewlSSA... 
Fiscal  year  1886... 
Fiscal  year  188C... 
Fiscal  year  1887... 
Calendar  year  1888 


(*) 


800 
266 


062 


#02.84 
11&86 
(•) 
<*) 


132,400 


*  Not  stated. 


*ArUeles  entered  and  eUared,  1888. 


Articles. 

Quantities. 

Articles. 

• 

Quantities. 

Entered : 

IhTf^Trhandlflii  .............. .tons . . 

8,260 
10,000 

2,000,000 

Clesred— Continued : 

Fisb tnw. . 

00 

Grain basbeU.. 

Cleared: 

Lumber feet,B.M.. 

Apples bushels.. 

Fruit baskets.. 

6,000 
•     1,000,000 

Compiled  from  a  statement  ftunisbed  by  Mr.  B.  C.  Britain,  Saugatnck,  Mioh. 


KK  la. 

IMPROVEMENT  OF  SOUTH  HAVEN  HARBOB,  MICHIGAN. 

When  examined  in  1866  the  month  of  Black  Biver,  which  ie  the  har- 
bor of  South  Ha  VCD,  had  been  protected  at  the  cost  of  the  citizens  by 
piers  and  piling,  and  had  an  entrance  width  of  85  feet  and  a  depth  of  7 
feet,  with  an  onter  bar  of  9  or  10  feet. 

The  project  of  1866,  a8  later  modified  in  1869  and  1872,  designed  an 
entrance  of  180  feet  width  and  12  feet  navigable  depth. 

As  conslrncted,  the  north  pier  projects  8(K)  feet  into  the  lake  and  the 
south  pier  700  feet,  with  800  feet  of  north  revetment  and  950  feet  of 
south  revetment  on  the  banks  of  the  river.  The  outside  bar  has  12^ 
feet  of  water,  there  are  13  and  14  feet  between  the  ends  of  the  piers, 
and,  with  the  exception  of  an  interval  of  300  feet,  10  feet  of  witter  can 
be  carried  through  the  channel  and  the  river  as  far  as  the  bridge,  about 
4,000  feet  up-stream.  The  interruption  to  the  10-foot  channel,  above 
noted,  as  usual  in  such  cases,  lies  outward  from  the  line  of  the  beach, 
and  the  depth  decreases  from  10  to  8  feet.  The  position  of  the  ob- 
struction iudicates  its  origin.  It  is  formed  in  part  of  material  forced 
into  the  entrance  by  the  action  of  westerly  gales,  but  in  larger  propor- 
tion of  sand-driit  from  the  beach  over  and  through  the  revetments. 
The  drainage  area  of  Black  Biver  does  not  exceed  250  square  miles ;  its 
volume  is  comparatively  small  and  its  power  moderate.  It  is  able  ap- 
parently to  maintain  a  narrow  10  and  12  foot  channel  where  the  shores 
are  protected  from  erosion,  but  can  not  maintain  that  depth  in  conflict 
with  the  large  accessions  of  sand  in  the  vicinity  of  the  beach.  The  rem- 
edy is  also  obvious — the  movement  on  the  beach  towards  the  channel 
must  be  checked  at  some  distance  from  the  revetments,  and  these  must 
be  made  tight  enough  to  prevent  the  passage  of  sand  through  them. 
As  neither  of  these  measures  can  be  made  absolutely  effective,  and  as 

j»QV^  QV  less  in»tenf4  to  c^rtwu  to  reach  the  ob^Ymel  from  the  l>^nl(s  and 
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from  the  lake,  reliance  in  the  end  must  be  had  ui)on  the  dredge  to  hold 
the  channel  at  such  depth  as  the  navigation  of  the  port  shall  require. 

The  general  condition  of  the  works  is  fairly  good.  The  south  pier  is 
in  good  condition,  needing  some  decking.  The  north  pierneeds  filling 
and  decking,  and  the  outer  crib  is  so  badly  damaged  from  the  action  of 
ice,  and  possibly  collisions,  as  to  require  rebuilding  from  a  depth  of  6 
or  8  feet  l>elow  the  water.  The  south  revetment  on  the  inhabited  bank 
is  in  serviceable  condition,  but  is  built  of  slabs  and  piling,  and  should  be 
sheet-piled  to  make  it  tight.  The  north  revetment  should  be  similarly 
treated,  and  the  iuner  400  feet  of  it,  of  the  "  plank-beam  "  type,  rebuilt. 
For  100  feet  of  the  shore-end  both  north  and  south  piers  should  be 
sheet  piled  on  both  sides  to  prevent  the  washing  of  sand  through  them 
by  the  waves. 

Oontract  was  made  in  March,  1889,  in  pursuance  of  previous  adver- 
tisements for  the  construction  ot  a  crib  50  by  30  by  2  4  J  feet  on  pile  foun- 
dation at  the  end  of  the  north  pier.  But  subsequent  investigation 
showed  that  the  condition  of  the  outer  crib  and  of  the  channel  between 
the  piers  was  such  that  it  was  needful  to  give  them  prior  attention. 
The  dredge  was  sent  to  South  Haven  in  May,  and  between  the  3d  and 
IGth  took  out  0,000  cubic  yards,  making  a  cut  25  feet  wide  to  a  depth 
of  13  feet,  and  opening  a  clear  12-foot  channel. 

During  the  present  year  it  is  proposed  to  effect  a  modification  of  the 
crib  contract,  so  as  to  provide  for  the  purchase  of  the  material,  but 
omitting  the  construction,  which  will  have  to  be  postponed. 

With  the  balance  of  $3,700,  available  for  repairs,  after  discharging 
liabilities  and  reserving  the  dredging  allotment,  it  is  proposed  to  make 
the  repairs  to  the  outer  crib  and  pier,  construct  sand  fencing,  and  if 
practiciible  a  portion  of  the  sheet-piling  on  the  north  shore. 

For  the  ensuing  year  there  will  be  needed:  To  sheet-pile  200  feet  of 
north  pier  and  1(K)  feet  of  south  pier,  $2,400 ;  to  sheet-pile  350  feet  of 
north  revetment  and  rebuild  400  feet,  $4,950 ;  to  sheet-pile  900  feet  of 
south  pier,  $3,600 ;  to  part  purchase  and  use  of  dredging  plant,  $8,600. 
The  total  of  these  items  is  $19,550,  which  with  10  per  cent,  for  con- 
tingencies constitutes  the  estimate  for  the  fiscal  year  1891,  $21,500. 

The  amount  required  for  these  purposes  is  in  excess  of  the  average 
appropriations  that  have  been  made  for  the  work,  and  as  they  are  re- 
quired to  maintain  the  navigable  depth  which  it  is  the  purpose  of  the 
appropriation  to  secure,  no  estimate  is  made  at  this  time  for  the  exten- 
sion of  piers. 

The  light-boose  establishmeut  umiutaius  a  fifth  order  light  oa  the  south  pier,  and 
the  life-saviog  service  a  station  on  the  north  pier. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  the  work,  1866,  amended  in  1669  and  1872 ^7,4^6.80 

Whole  amoant  appropriated  from  1866  to  1880  inclusive 19*2,000.00 

Whole  amount  expended 183,147.27 

money  statement, 

July  1,  1888,  amount  available $19.95 

Amount  appropriated  by  act  of  August  1),  1888 10,000.00 

10, 019. 93 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstandiug  July  1,  1888 $1,167.22 

July  1,  1889,  amount  covered  by  existing  contracts 5, 837. 08 

7.004.30 

July  1,  1889,  babince. available 3,015.65 
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Amount  (estimated)  required  for  completion  of  existing  project $21,500.  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1601    21. 500. 00 
Submitted  in  compliance  with  requirements  of  sections  a  of  river  and 
harbor  acts  of  1866  and  1867. 


Abdtract  of  proposals  for  improcing  harbor  at  South  Haven,  Alich.,  received  and  opened 

December  2-i,  1888. 


Material. 

Hiero  B.  Hen" 
&  Co.  * 

Material. 

Hiero  B.  Herr 
&Co.* 

Pilf  a : 

Foundation per  linear  foot. . 

Sheet do — 

Timber : 

Oak    per  M  feet,  B.M.. 

Hemlock do — 

Pine do  — 

Plank,  pine do  — 

I  rou : 

$2.00  1 

.50  1 

50.00 
28.00 
34.00 
30.00 

.07  ' 

Iron^Cootinaed. 

Driftbolta   and  straps,  per 
T)ouud 

Wrought  spikoA  . .  .per  pound. . 

Stone perxjord.. 

Brush  ...do 

Dred>(ing  foundation  .  .per  en.  yd . . 

Total  of  bid 

10.06 
.07 

12.00 
5.00 
1.50 

7.  707.  '^0 

Nuts,  screw,  and  washer  holtB, 
per  pound 

*  K^ected. 

Abstract  of  proposals  for  improving  harbor  at  South  Havens  Mick.,  received  and  opened 

February  25,  1889. 


Material. 


I      '•i 


Piles : 

Foundation  . .]>er lin.  ft. 

Sheet do  .. 

Timber: 

Oak...  perMfb.,RM. 

Hemlock do... 

Pine do... 

Plank,  pine do. . . 

Iron : 

Nuts,  screw,  and  washer 
bolts per  lb. 

Drift-bolts  and  straps, 
per  lb 

Wrought  spikes. per  lb. 

Stone per  cord. 

Brush do  .. 

Dre<lging  foundation,  per 

cu.yd 

Total  of  bids 


>. 

H 

.a 

o 

g 

K 

y 

fid  o 

• 

c^ 

O 

t^ 

P^ 

H 

• 

* 

$1.  00 

$1.50 

.50 

.40 

Ho 


45.00 
24.  00 
25.00 
20.00 


.05 

.04^ 
.06 
I      10.  OOi 
4.00, 

1.50 


50.00 

25:00 

30. 00 
30.00 


.06 

.05 

.06 

11.001 

5.00 

2.00 


$1.50 
.50 

50. 00, 
26.  001 
30.00 
30. 00 


.06 

.05 

.05 

11.00 

5.00 

2.00 


fnf 

c  — 


$1  00, 
.40 

40.00 
24.00 
28  00, 
22.00 


.05i 

.04' 

.05; 

9.50| 

5.00 

.80 


^ 

o 

g 

^ 

o  . 

5-5 

'^'S 

fc«2 

c 

® 

w 

o 

»o 


s 
I     -.-Si 


I 


o 

•-3 


6  . 

00 


9 


I 


$i.:-.o 

.40 

I 

40. OOi 
25.  OOI 
2t).  00 
25.00 


.00 

.05 

.07 

10.00 

5.00 

1.75 


$1.20 

.40 
I 
40.  Oil 
21.00 
81.00 
28. 00 


.06 

I 
.06 

.06 

10.00 

3.00 


$1.  no 

.40, 
I 
40.  OOI 
22. 0<t 
25.  00 
23.  OU 


.06 

.05 

.06 

9.50 

5.00 


1.25         1.26 


$1.50 
.60 

£0. 00 
28.00 
oO.OO 
30.00 


.08 

.06 

.08 

12.00 

6.00 

1.00 


6, 293. 02,7,  068l  27  7, 214. 96  5,  8J7. 08  6, 717.  23  6,  359. 44,6, 093. 98,7,  347. 15 


$1.00 
.40 

4  >.  00 
2&00 
30.00 
2&00 


.06 

.05 

.05 

11.50 

5.00 

1.50 


6.835.84 


*  Contract  entered  into  March  23, 1889. 
COMMERCIAL  STATISTICS,    SOUTH  HAVKN  HARBOR,    MICHIGAN. 

Vessels  entered  and  cleared. 


Fiscal  year. 

Number. 

Revenue 
collected. 

Tonnage. 

1884    .   . 

466 
361 
283 
264 
420 

$555.72 
204. 50 
113.55 

J88i5 

IfjgO 

1887 

52  800 

1888 

29.134 

ENG    89 

—138 
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KK13. 

IMPROVEMENT  OF  ST.  JOSEPH  HARBOR,  MICHIGAN. 

This  work  has  been  under  improvement  by  the  United  States  since 
1836. 

The  project  of  1866,  modified  in  1874,  had  in  view  an  entrance  depth 
of  16  feet.  This,  and  more,  has  been  fnlly  secureil  between  the  piers, 
but  the  depth  in  the  open  lake,  200  to  250  yards  in  advance  of  the  piers, 
limits  the  draught  to  15  feet,  which  can  not  be  increased  without  very 
considerable  expenditure  for  pier  extensions  and  dredging.  Inside  the 
piers  the  natural  regimen  of  the  basin,  with  judicious  treatment,  will 
suffice  to  maintain  channel  depths  of  12  to  13  feet,  and  to  increase  this 
to  15  feet  the  services  of  a  dredge  are  necessary. 

The  Benton  Darbor  Canal  is  practically  without  current,  and  to  main- 
tain tbe  channel  more  or  less  frequent  dredging  will  be  required, 
although  it  may  be  found  practicable  and  advisable  hereafter  to  modify 
this  feature  somewhat,  and  improve  the  sanitary  conditions  of  the  canal 
by  admitting  into  its  upper  level  a  limited  and  controllable  portion  of 
the  volume  of  the  Paw  Paw  River.  This  is  a  matter  for  consideration 
after  careful  ascertainment  of  data.  So  far,  therefore,  as  the  main 
works  are  coucemeil,  the  results  alread^^  attained,  or  readily  attainable, 
may  be  regarded  as  substantially  meeting  the  requirements  of  the  pro- 
ject, although  much  remains  to  be  done  for  the  development  of  the 
naturally  good  commercial  facilities  of  the  harbor  in  obtaining  and 
holding  adequate  channel  depths  and  widths  by  the  use  of  the  dredge, 
and  in  providing  for  the  due  repair,  security,  and  efficiency  of  the  per- 
manent constructions  upon  which  the  future  maintenance  of  the  navi- 
gation must  depend. 

As  in  all  similar  cases,  these  have  suffered  from  the  delays  and  post- 
ponements due  to  insufficient  and  deferred  appropriations  for  their  con- 
struction, so  that  before  a  pier  whose  full  extension  is  needful  to  secure 
the  desired  depth  can  be  completed,  the  earlier  part  of  it  has  already 
decayed  and  must  be  largely  rebuilt.  In  some  cases  this  operation  is 
gone  through  several  times  before  the  terminal  work  can  be  done;  and 
the  ultimate  cost  of  construction  is  thereby  seriously  enhanced. 

The  north  pier  at  St.  Joseph  has  a  total  length  of  1,526  feet,  of 
which  740feet  project  beyond  the  shore-line.  The  outer  830feet  is  crib- 
work  24  feet  to  30  feet  wide,  and  the  remainder  is  pile  revetment,  14 
feet  to  16  feet  wide.  Considerable  repairs  are  needed  to  the  middle  and 
inner  portions  of  the  pier. 

The  south  pier  is  819  feet  long,  of  which  690  feet  project  beyond  the 
shore;  213  feet  are  of  old  crib- work  24  feet  wide,  and  606  feet  of  pile 
revetment,  14  feet  wide.  During  the  past  year  64  teet  at  the  outer  end 
of  the  south  pier  was  repaired  to  a  depth  of  four  courses  and  filled  with 
stone,  and  the  entire  pier  (819  feet)  was  decked. 

Contract  was  made  in  A])ril,  1889,  for  the  construction  of  a  wingdam 
176  feet  long  and  10  feet  wide,  of  piles  and  timber  and  fascine  and  stone 
filling,  to  connect  the  damaged  inner  end  of  the  north  pier  with  the 
shore^  and  work  was  begun  May  15,  1889,  At  the  close  of  the  year 
the  pile  and  timber  work  was  <iompleted  and  the  filling  well  advanced. 
The  Life-Saving  station  stands  near  the  inner  end  of  the  pier,  and  the 
water  here  inclosed  by  the  wing  wall  forms  a  convenient  harbor,  for 
which  reason  an  opening  was  lett  in  the  wing-wall  to  permit  boats  to 
enter.  The  dredging  work  in  progress  at  the  beginning  of  the  year, 
was  continued  until  July  10,  when  tbe  funds  gave  out.  With  the  ap- 
propriation of  August  11,  1888,  work  was  renewed  in  October  and  pro- 
longed until  December  8,  when  the  plant  was  laid  up  for  the  winter. 
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Dredging  began  again  in  April,  and  with  the  exception  of  two  weeks  in 
May,  when  the  dredge  was  sent  to  South  Haven  to  open  the  channel, 
was  continued  untilJune  16.  The  work,  as  completed,  was  the  removal 
of  24,840  cubic  yards,  making  a  cut  25  feet  to  28  feet  wide  aiid  13  feet 
deep  in  the  Benton  Harbor  Canal,  and  below  the  canal  widening  the 
channel  to  76  feet  with  the  same  depth  as  far  as  deep  water  between 
the  piers. 

With  the  $4,000  of  balance  remaining  to  carry  on  the  work  untU 
further  appropriation  shall  have  been  made,  it  is  i)roposed  to  expend 
about  $1,500  in  continuing  the  dredging  between  Benton  Harbor  and 
the  entrance,  and  $2,500  in  making  needed  repairs  to  the  north  pier. 

For  the  year  ending  June  30,  1891,  provision  should  be  made  for 
widening,  revetting,  and  deepening  the  Benton  Harbor  Canal,  estimated 
to  cost  $12,750  5  repairing  piers,  $2,250 ;  widening  and  deepening  chan- 
nel in  harbor,  $10,000,  and  pact  purchasing  dredging  i)lant,  $6,500, 
These  items,  with  allowance  for  contingencies,  etc.,  make  the  estimate 
for  1890-'91  $35,000. 

From  the  early  history  of  lake  navigation,  St.  Joseph  Harbor,  from 
its  natural  advantages  as  a  port  and  harbor  of  refuge  and  convenient 
access,  has  been  regarded  as  one  of  the  imi>ortant  harbors  on  the  east 
shore  of  the  lake. 

By  the  aid  of  the  outflow  from  the  two  rivers  discharging  into  the 
basin  the  entrance  depth  can  be  reliabl}^  maintained,  without  undue 
expenditures,  at  15  feet,  and  with  the  inner  navigation  deepened  to  cor- 
respond, and  enlarged  to  quite  practicable  areas,  it  will  be  one  of  the 
most  valuable  for  commercial  purposes  on  the  lake. 

As  the  littoral  drift  and  the  resultant  wind  and  wave  action  tend  to 
an  accumulation  of  sand  against  the  north  pier,  it  may  hereafter  be 
needful  to  extend  this,  but  with  the  present  development  and  depth  no 
extension  is  necessary,  and  needed  attention  can  be  directed  to  enlarg- 
ing the  harbor  facilities  proper. 

The  existence  of  the  railroad  bridge  across  the  mouth  of  the  harbor, 
inside  the  piers,  has  ever  since  its  construction  in  1870,  impaired  the 
free  use  of  the  harbor,  particularly  as  a  harbor  of  refuge.  The  draw  has 
recently  been  widened  from  60  to  100  feet,  but  at  the  close  of  the  fiscal 
year  the  draw-channels  were  still  obstructed  with  piles  and  debris. 

The  Light-Honse  Establishment  maiutains  a  fifth-order  light  at  the  end  of  the  north 
pier,  and  has  recently  re-established  the  forirth-order  revolving  coast  light  on  the 
bluli'in  St.  Joseph.  The  Life-Saving  Service  has  a  station  at  the  inner  end  of  the 
north  pier. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich. 

Ori<;inal  estimated  cost  of  work,  as  now  being  carried  on $128, 288.  47 

Whole  amount  appropriated  from  1836  to  1889,  inclusive 3o4, 613. 00 

Traij sferred  to  Grand  liaven  ( Report  1870,  pago  44 ) 500. 00 

Whole  amount  expended 347,906.34 

Money  statement, 

July  1,  188P,  amount  available $505.10 

Ambuntappropriatedby  act  of  August  11,  1888 12,000.00 

July  1»  1889,  amount  expended  during  fiscal  year,  exclusive  of  ' 

liabilities  outstanding  July  1,  1888 $5,517.44 

.July  1,  1869,  outstanding  liabilities 781. 00   . 

July  1,  1889,  amount  covered  by  erdting  contracts 2,895:22 

9, 193. 66 


• 


July  1,  1889,  balance  available 3.311.44 


\ 


Amonutthatcan  be  profitably  expended  in  fiscalvear  ending  JnneSO,  1891    35, 000. 00 
Submitted  incompliance  with  requirements  of  seotiona  2.  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  improving  harbor  at  St.  Joseph,  Mich.,  received  ami  opemsd 

Vtcember  22,  ISc^. 


I.HieroB        2.  John 


3.  John  IL 
U.rrdcCo.,Munro.jr.,    ^^™^; 


Piles,  Norway  pine per  linear  foot. 

Pine: 

Timber p«rMftet,  B.M. 

Plank do... 

Iron  : 

Drirt-boltB perponnd. 

Spikea do... 

BmB)i .*- per  cord. 

Edf^ings do  .. 

Stone do... 

Total  afnonnt  ofbid 


4.Geer& 
Cmw- 


5.  Vn»ite  ie, 
Fiack. 


$O.S0 

25.00 

.03} 

.05 

4.00 

6.00 

&00 


4,9:9.13!      4.219.98,       2, 896. 22  |  3, 13& 20  |      4.101.71 


*Coutract  entered  into  April  3,  1880. 

COMMERCIAL  .STATISTICS,   ST.  JOSEPH  HARBORj   MICHIGAN. 

Vtssels  entered  and  cleared. 


Tears. 


Number. 


Fiscal  vcar — 

11-84 

1K«<5 

ISSS 

1887  ....\ 

18K8  ....X 

Calendar  j-ear  1888 


560 
467 
789 
580 
679 
966 


Eevenne 
collected. 


Tonnage. 


$1,096.14 
361.57 
248.53 


144.000 
208,797 
859,025 


Tbe  followiug  stHtenient  was  fiiruished  by  the  Graham  Sl  Morton  TraDsportation 
Company,  Benton  Harbor,  Mich. : 

Merchandise  carried  (tons,  3,00(») valne..  $400,000 

Lumber  (feet,  B.  M.,  20,000,000) do....     200,000 

Passengers  carried number..       16,078 


K  K  14. 

IMPROVEMENT  OF  ST.  JOSEPH  RIVER,  MICHIGAN. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $2,500  for 
"improving  St.  Joseph  Eiver  from  its  mouth  to  Berrien  Springs." 
The  combined  waters  of  the  St.  Joseph  and  Paw  Paw  rivers  discharge 
into  Lake  Michigan  through  an  interior  natural  basin,  which  is  known 
as  St.  Joseph  Harbor,  and  has  a  separate  appropriation  for  its  im- 
provement. It  appears,  therefore,  that  the  act  regarded  the  mouth  of 
the  St.  Joseph  liiver  as  the  point  at  which  the  basin  is  reached,  and 
intended  the  $2,500  appropriation  to  facilitate  the  navigation  thence  to 
Berrien  Si)riiigs  to  such  an  extent  as  should  be  practicable  with  the  sum 
allotted.  The  Annual  Report  of  the  Chief  of  Engineers  for  1880,  Part 
III,  pages  2049-2055,  contains  a  rej)ort  of  an  examination  of  the  stream 
and  a  provisional  estimate  of  $11,300  for  its  improvements  to  Berrien 
Springs,  a  distance  of  25  miles,  by  means  of  cuts  through  the  shoals* 
and  wing-dams  at  certain  points  to  secure  a  depth  of  from  2  to  3  feet  at 
low  stages. 
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In  October,  1888,  Lientenant  Kuhn  made  a  further  examination,  and 
reported  that  at  extreme  low  water  an  available  depth  of  2  feet  was 
found,  and  that  a  depth  of  3  feet  could  be  secured  by  the  removal  of 
logs  and  snags  and  the  construction  of  a  few  wing-dams  of  brush  and 
stone. 

The  only  vessel  trading  on  the  river  is  the  May  Oraham,  a  side-wheel 
steamer  of  about  95  tons,  drawing  24  inches  light  and  30  inches  loaded. 
The  difficult  points  are  six  or  seven  in  number,  falling  into  two  classes, 
one  in  which  sand  or  gruvel  bars  lie  across  the  stream  and  the  other 
where  islands  divide  the  channel,  the  convex  side  being  usually  ob- 
structed with  sand  and  the  concave  side  with  heavier  material.  In  the 
former  case  the  bars  can  be  deepened  by  the  removal  of  sunken  logs, 
permitting  the  current  to  erode  a  channel;  in  the  latter  case  it  is  de- 
sirable to  amend  the  obsstructions  with  as  little  interference  as  may  be 
with  the  natural  regimen,  and  to  provide  for  a  slight  elevation  of  the 
water-level  to  quicken  the  current  through  the  sand  shoal  on  the  con- 
vex side  by  building  a  low.  dam  across  the  concave  channel  at  some 
convenient  point  below  the  head  of  the  island,  leaving  space  in  which 
the  gravel  can  rest  and  freshets  pass  freely,  the  object  being  merely  to 
create  current  enough  at  low  stages  to  maintain  a  channel  through  the 
sand-beach. 

With  the  small  sum  available  more  elaborate  provision  would  be  out 
of  the  question,  even  sui)posing  the  character  and  value  of  the  naviga- 
tion to  warrant  larger  expenditures. 

A  project  to  the  above  effect  was  submitted  March  20,  1889,  and  ap- 
proved March  27,  18iS9,  to  include  the  construction  of  two  scows  and 
derrick  for  the  use  of  the  snagging  and  construction  party. 

Contracts  were  made  for  these  to  be  completed  by  July  1,  soon  after 
which  date  work  on  the  river  will  begin. 

If  the  maintenance  and  continuation  of  the  work  be  thought  advisa- 
ble, it  wi^uld  be  well  to  make  an  appropriation  of  $1,000  to  strengthen 
the  works  propose<l  at  this  time  and  supplement  them  with  others  where 
found  needful. 

Money  statement 

Amonnt  appropriated  by  act  of  August  11,  l}?88 1*2, 500. 00 

July  1,  1H89,  amouDt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstauding  July  I,  li*8S $16.43 

July  1,  lb89,  amount  covered  by  existing  contracts 5J50. 00 

266. 48 

July  1,  1889,  balance  available •i,-233.52 


1 


Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1891      1, 000. 00 
Submitted  in  compliance  wiih  requirementb  of  sections '2  of  river  and 
harbor  acts  of  1^66  and  lri37. 


K  K  15. 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA, 

OUTKR  HARBOR. 

The  original  harbor  at  Michi<::an  City  was  made,  as  in  similar  cases, 
by  dredging  the  bed  and  revettiug  the  banks  of  Trail  Creek,  and  build- 
iug  piers  j)rojecting  into  the  lake  on  both  sides  of  the  entrance. 

As  the  work  i)rogressed,  the  remarkable  expansion  of  the  lake  com- 
merce, particularly  of  Chicago  and  the  other  upi»er  lake  ports,  combined 
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with  the  peculiarly  exposed  positiou  of  Michigau  City,  which,  lying  at 
the  head  of  the  lake  at  the  extremity  of  its  larger  axis,  receives  the 
shock  of  the  north  and  northwest  gales,  the  heaviest  to  which  the  lake 
commerce  is  sabject,  with  no  other  harbor  nearer  than  35  miles,  drew 
attention  to  the  desirability  of  making  a  harbor  of  refuge  at  Michigan 
City  for  the  general  benefit. 

The  weight  and  duration  of  the  northwest  gales  raised  a  x>owerful 
and  dangerous  sea  at  the  narrow  entrance  into  Trail  Creek,  which 
opened  directly  towards  them,  and  acro.ss  which  ran  strong  currents  to 
the  westward,  so  that  there  could  be  little  hope  of  security  for  a  vessel 
driven  by  stress  of  weather  tathe  southward  of  Chicago  or  St.  Joseph 
and  forced  to  seek  shelter  or  go  to  the  beach.  Furtliermore,  the  agita- 
tion at  the  entrance  was  often  transmitted  inward  between  the  piers  so 
as  to  disturb  vessels  loading  at  the  wharves. 

In  1870,  therefore,  the  project  for  an  '*  outer  harbor"  for  the  com- 
bined local  and  general  benefit  was  prepared.  This  project  called  for 
the  construction  of  an  inclosed  "  outer  basin  "  adjacent  to  the  shore 
eastward  of  the  entrance  by  the  extension  of  the  then  existing  west 
pier  550  feet  northward,  with  a  total  projection  of  1,450  feet,  and  the 
construction  of  a  new  east  pier,  which,  starting  from  a  ])oint  1,400  feet 
farther  east,  should  extend  into  the  lake  for  a  distance  of  1,100  feet, 
connecting  with  a  "breakwater,''  which  ran  thence  westward  towards 
the  outer  end  of  the  west  pier,  and  leaving  an  opening  200  feet  in  width 
at  the  northwest  angle  of  the  basin  so  formed,  which  inclosed  about  35 
acres.  Construction  was  begun  in  1872  and  continued  to  1884,  when 
the  work  was  completed  by  the  closing  of  a  gap  of  150  feet  at  the  north- 
east angle,  formed  by  the  east  x)ier  and  the  breakwater.  The  inclosed 
area  still  contained  the  sand  which  had  not  been  removed,  and  had 
received  large  accessions  through  the  two  openings  at  the  northea^st  and 
northwest  angles,  so  that  less  than  one-third  of  the  area  had  a  depth  of 
12  feet.  Meanwliile  great  difficulty  was  experienced  with  the  retention 
of  the  narrow  entrance  facing  northward  down  the  lake,  receiving  the 
seas  from  that  direction,  and  crossed  by  the  prevalent  and  at  times 
powerful  current  sweeping  past  the  mouth  from  east  to  west.  As  a 
l)roteclion  against  this  current,  an  additional  work  was  projected  in 
1880  to  extend  500  feet  from  the  west  end  of  the  breakwater  northwarcl 
into  tbe  lake,  and  guard  the  entrance  on  the  east  side,  leaving  it,  how- 
ever, still  open  to  tbe  northward.  Between  1882  and  1885  350  feet  of 
this  "breakwater  pier"  were  constructed,  leav^ing  150  feet  to  com- 
plete it. 

In  1882,  finding,  as  was  stated  by  the  Board  of  that  date,  that  "the 
defect  in  the  present  plan  appears  to  be  that  it  does  not  afibrd  a  suf- 
ficiently safe  entrance  for  vessels,"  which  was  the  purpose  of  the  con- 
struction, and,  as  stated  by  the  engineer  in  charge,  *' the  entrance  is 
so  narrow  and  exposed  to  currents  that  many  wrecks  and  accidents 
have  occurred,"  "while  I  have  been  in  charge  several  vessels  have 
missed  the  entrance  and  been  driven  on  the  beach,"  a  new  work  was 
projected  called  the  "Outer  Breakwater."  This  was  to  be  2,000  feet  in 
length,  with  two  arms  of  equal  length,  making  an  angle  of  135  degrees 
with  each  other.  The  east  end  of  the  work  was  to  begin  at  a  point  400 
feet  west  of  the  outer  end  of  the  "  Breakwater  Pier,"  leaving  that  space 
as  an  entrance  opening,  and  extending  westward  for  1,000  feet  to  the 
angle.  The  west  arm  tlience  extends  1,000  feet,  inclining  toward  the 
shore  and  leaving  an  interval  of  450  feet  between  its  westernmost  ex- 
tremity and  the  18-foot  curve  of  the  shore. 

If  this  work  is  constructed  as  now  proposed  it  will  afford  an  area  of 
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protectlou  against  northerly  gales  of  about  30  a<?res  in  extent,  but  the 
means  of  access  are  hardly  such  as  u  work  designed  for  the  benefit  of 
the  general  commerce  will  require.  The  west  entrance  is  too  near  the 
beach  to  give  a  ves.^el  in  distress  that  sense  of  security  that  would 
encourage  her  to  seek'  it,  while  the  E  entrance,  through  the  400  foot 
gap,  swept  by  the  cross  current  and  confionted  by  the  end  of  the  west 
pier  i}rojeetiug  towards  its  middle  point,  would  be  a  hazardous  opening 
to  run  for  in  heavy  weather  or  at  night. 

In  this  connection,  also,  the  following  considerations  are  of  impor- 
tance: The  main  difficulty  with  the  original  entrance  between  the  piers 
at  the  mouth  of  Trail  Creek  was  its  exposure  to  northerly  winds  and 
seas.  The  ''Outer  Basin''  was  built  both  as  a  local  and  general  har- 
bor of  refuge,  but  can  not  at  the  present  time  be  used,  even  were  the 
sand  dredged  out,  for  the  reason  thai  the  entrance  is  too  narrow  and 
dangerous  for  the  purpose,  and  because  the  northwest  winds  and  seas 
drive  into  the  basin  without  let  or  hindrance.  Under  the  present  plan 
for  the  "Outer  Breakwater"  this  open  northerly  entrance  is  still  re- 
tained, and  the  increase  in  width,  while  serving  one  useful  purpose  of 
giving  a  vessel  a  better  chance  to  make  it,  introduces  the  counterbal- 
ancing disadvantage  of  admitting  the  sea  with  still  greater  freedom 
into  the  harbor  within.  In  other  words,  so  long  as  this  open  entrance 
northward  is  retained  so  long  will  the  Outer  Basin,  upon  which  the 
United  States  have  expended  a  large  sum  of  money,  be  useless,  since, 
even  if  dredged  out  and  the  shore  built  up  with  wharves,  no  vessel 
could  anchor  or  lie  there  except  in  smooth  weather. 

During  the  past  ^scal  year  the  outer  end  of  the  west  pier  was  decked, 
and  is  now  in  good  condition  throughout.  In  March,  18SS>,  contract  was 
made  for  the  completion  cf  the  **  Breakwater  Pier"  by  the  addition  of 
three  50  by  3i>  feet  cribs  on  stone  foundation,  and  for  commencing  the 
construction  of  the  "  Outer  Breakwater"  by  the  placing  of  10  cribs  50  by 
30  feet  at  its  eastern  end.  Work  began  in  May,  and  by  June  30  the 
contractors  had  sunk  the  three  cribs  on  the  "  Breakwater  Pier,"  iilled 
and  decked  them. 

In  addition  to  the  above,  three  cribs  for  the  Breakwater  had  been 
built  up  to  the  sixteenth,  eleventh,  and  fourth  courses  respectively. 

During  the  northeast  gale  of  May  30  the  contractors  lost  two  cribs, 
which  were  ready  for  placing,  by  pounding  against  the  west  pier  and 
the  bottom  while  lying  in  the  entrance  to  the  inner  harbor. 

The  present  breakwater  will  need  extensive  repairs  within  a  few 
years.  The  west  end  in  particular,  which  was  built  in  1875,  is  in  a 
somewhat  hazardt'US  condition,  but  may  go  for  another  year.  The  east 
pier  of  the  basin  is  in  very  defective  condition.  It  was  originally  a 
pile-pier,  and  is  so  open  below  that  water  flows  freely  through  it  and 
pours  sand  into  the  basin.  It  should  be  completely  sheet-piled  on  the 
outside,  refilled  with  stone,  and  redecked  for  its  entire  length  of  1,100 
feet. 

Of  the  balance  remaining  to  the  credit  of  the  appropriation  on  June 
30,  18^9,  of  about  $35,500,  it  is  proposed  to  reserve  $ll*,500  to  complete 
the  thirteen  cribs  now  constructing  under  contract,  and  to  use  so  much 
of  the  remaining  $16,000  as  shall  be  necessary  to  make  the  indicated 
repairs  to  the  east  pier  and  hold  a  working  balance  for  the  spring  of 
1890. 

For  1891  provision  should  be  made  for  the  construction  of  ten  new 
cribs  for  the  "Outer  Breakwater,"  adding  500  feet  to  its  length  at  an 
estimated  cost  complete  of  $75,000;  for  the  purchase  of- a  tug  for  the 
harbor  at  a  cost  of  $10,000,  and  to  do  about  $1,000  of  dredging  near 
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the  oater  entrance.    The  total  of  these  amounts  is  $86,000,  and  with 
allowance  for  contingencies  the  estimate  for  1891  is  $95,000. 

The  Light- HouBO  EstablishmeDt  maintains  a  coast  light  on  the  east  side  of  the 
entrance,  and  the  Life-Saving  Service  a  station  on  the  old  east  pier  near  the  shore- 
line. 

This  work  is  located  in  the  collection  district  of  Chicago.  The  nearest  light-honao 
is  at  Michigan  City.    The  nearest  port  of  entry  is  Chicago,  lU. 

Original  estimated  cost  of  project,  1870 $324, 421. 40 

Increase  by  cost  of  repairs  and  maintenance  to  1889 87, 5()7. 10 

Project  for  Outer  Breakwater,  incladlng  dredging  of  Outer  Basin,  1882 . .     587,  (KK).  DO 

Total  estimates 998,988.50 

Whole  amount  appropriated  1870  to  1889,  inclusive 069, 375. 00 

Whole  amount  expended 57G,  525. 56 

Money  statement 

July  1, 1888,  amount  available $20,903.83 

Amount  appropriated  by  act  of  August  11,  1888 90. 000. 00 

110, 903. 83 
July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUtie^  outstanding  July  1, 1888 $17,802.41 

July  1,1889,  outstan  ing  liabilities 252.00 

July  1,  1889,  amount  covered  by  existing  contracts 57. 352. 41 

75,406.82 

July  1,  1889,  balance  available 35,497.01 

C  Amount  (estimated)  required  for  completion  of  existing  project 329, 613.  TO 

J  Amount  that  can  be  protitably  expended  in  tiscal  year  ending  June30, 1891    95, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


Abstract  of  proposaU  for  improving  Outer  Harbor  at  Michigan  City,  lud.,  received  avd 

opened  December  22,  188.!^. 


Timber: 

Oak. per  M  feet,  B.M 

Hemlock,  per  M  fwt,  B.  M 

Pine,  per  M  feet,  B.M 

Plank:  Pme  per  M  feet,  B. M 

Iron: 

Screw  and  waaher  bolts,  i)€r  pound. 

Drift-bolts,  per  pound 

Spikes,  per  pound  

Stone,  per  cord 

Total  for  one  crib 

Total  for  thirieen  cribs 


1.  William  T. 

2.  Jos.  L. 

Casgrain. 

Gearing. 

$40.00 

$38.00 

23.00 

28.00 

20.00 

32. 00 

25.00 

28.00 

.06 

.07 

.01 

.05 

.05 

.05 

10.00 

11.00 

5,6t3.92 

6,504.81 

73, 37U.  9G 

84,502.53 

3.  nien>  B. 
!  Uerr  &  Co,' 


$40.00 
23.00 

2a  00 

22.00 

.05 

.04 

.05 

9.00 

5.326.00 

60. 239. 17 


♦Contract  entered  into  March  16,  1889. 


INNER   HARBOR. 


t 


This  work,  be^jun  Id  1836,  has  since  been  continued,  partly  at  the  cost 
of  the  United  States  and  partly  that  of  Michigan  City,  the  purpose,  as 
at  other  similar  place >,  being  to  convert  a  narrow  and  crooked  creek 
into  a  harbor  where  vessels  could  enter  to  load  or  discharge,  by  dredg- 
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iDg  out  the  bed,  revetting  the  banks,  and  bailding  piers  projecting  into 
the  lake  on  each  side  of  the  entrance* 

Up  to  1866  about  $231,000  had  been  expended  by  the  United  States 
for  the  purpose,  and  in  that  year  Congress  appropriated  a  further  sum 
of  $75,000,  to  be  available  if  it  could  be  shown  that  the  Michigan  City 
Harbor  Company  had  expended  $100,000  for  the  improvement.  The 
company  being  able  to  make  a  satisfactory  exhibit,  the  engineer  in 
charge,  upon  examination  of  the  locality,  found  the  piers  extending, 
respectively,  1,135  feet  and  994  feet  into  the  lake  and  100  feet  apart, 
but  from  decay  of  the  old  structures  and  the  intrusion  of  sand  from  the 
lake  and  blown  over  the  sides  the  depth  was  quite  insufficient.  An 
extension  of  the  pier  for  about  300  feet,  to  cross  a  bar  obstructing  the 
entrance,  was  recommended,  with  dredging  to  give  12  feet  of  water. 
The  project  was  later  extended  both  in  the  length  of  the  piers  and  the 
additions  to  length  of  creek  to  be  dredged  and  revetted.  At  the  present 
time  the  west  pier  has  a  total  length  beyond  the  shore  of  1,450  feet,  of 
which  550  feet  are  due  to  the  i)roject  for  the  *<  Outer  Harbor."  The  pier 
is  in  good  condition.  The  northeast  pier  projects  700  feet,  but  since  the 
construction  of  the  "  Outer  Basin  "  it  has  become. practically  useless  and 
has  fallen  to  decay. 

The  interior  extension  of  the  dredging  and  revetments  has  reached  a 
distance  of feet  from  the  mouth,  at  the  shore-line. 

The  works  are  in  fair  condition,  and  the  dredge,  originally  procured 
and  operated  by  Michigan  City  and  transferred  to  the  United  States, 
maintain.-^  a  navigable  channel  of  15  feet  to  13  feet,  with  less  depth  to 
the  upper  reaches. 

During  the  past  year  64,085  cubic  yards  were  taken  from  the  channel 
and  dumped  into  the  lake,  in  40  feet  of  water,  westward  from  the  en- 
trance. 

For  the  fiscal  jear  1891  provision  should  be  made  for  continuing  the 
channel  dredging  $5,000,  lor  a  new  duuip-scow  $2,500,  and  for  contin- 
gencies, etc.,  $1,500,  making  a  total  of  $9,000. 

Ainoant  appropriated  and  expended  from  lfi36  to  1866,  iDclasive |231,20.'i.92 

OrigiDal  estimated  coat  of  existinfi^  project,  1870 100,000.00 

Whole  amount  appropriated,  1870  to  ltt89,  inclusive 101,875.00 

Whole  amount  expended 99,202. 16 

Money  statement 

July  1,  1888,  amount  available $2, 978, 57 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

7. 978. 57 

July  1,  1889,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1888 $4,890.73 

July  1,  1889,  outstanding  liabilities 415.00 

• 
July  1,  1889,  amount  covered  by  existing  contracts 5, 305. 73 

Julyl,  1889,  balance  available 2,672.84 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1891      !),  000. 00 
Submitted  in  compliance  with  requiroments  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS,   MICHIGAX  CITY   HARBOK,  INDIANA. 

Vessels  entered  and  cleared. 


Tears. 


Kamber. 


Fiscal  year — 

I8S5 

]S6ei 

1^87    

It<K8    

Cmlrndaryeyr,  lb?8. 


1,334 
966 
1.009 
1,167 
1,153 


Rerecue 
Collected. 


$116.35 
90.10 


ToDnage. 


213,61^ 
213,074 
208.617 


.lrtich'8  entered  and  cleared  January  1,  16BS,  to  December  31,  1888. 


Articles. 


Entered : 

Lumber feet,  B.  M.. 

Lath  num ber. . 

Shingles do  . . 

Cedar  posts do  . . 

Wood cords.. 

Piciron tons. . 

Salt    barrels.. 

Coal tons . . 


Qnantitiea. 


101, 22C,  800 

10, 3.'»2,  000 

73.  405,  Of'O 

60, 000, 000 

350 

2.  358 

116,000 

800 


Articles. 

Qoantities. 

Cloured: 

Merchandise tons  . 

liny do 

Oats    bnahel.. 

Coal  (soft) tons.. 

Cattle number  . 

3,000 

50 

6,000 

2,000 

50 

Estimated  value  of  articles  received  and  shipped :  $1, 755, 348. 00. 


K  K  i6. 

PRELIMINARY  EXAMINATIOX  OF  SAUGATUCK  HARBOR,  MICHIGAN,  TO 
OBTAIN  CHANNEL  OP  NAVIGABLE  WIDTH,  WITH  A  MINIMUM  DEPTH 
OF  FIFTEEN  FEET  AND  RECONSTRUCTING  PIERS. 

« 

United  States  Engineer  Office, 

Detroit,  Mich.,  October  25,  1888. 

Sir:  In  couipliance  with  the  requirements  of  section  13  of  the  last 
river  and  harbor  act,  and  letter  from  office  of  the  Chief  of  Engineers, 
dated  August  28,  1888,  I  have  the  honor  to  submit  the  following  report 
of  my  examination  of  Saugatuck  Ilarbor,  Michigan,  made  on  the  9th 
instant,  with  a  view  "  to  obtain  a  channel  of  navigable  width  with  a 
minimum  depth  of  15  feet  and  reconstructing  piers.'' 

A  history  of  the  work  to  the  year  1875  is  given  in  the  published  re- 
port of  the  Chief  of  Engineers  of  1876,  Volume  II,  Part  2,  page  508. 
Previous  to  Government  operations,  improvements  had  been  under- 
taken by  interested  manufacturers  and  shippers  at  a  cost  of  about 
830,000,  and  as  a  result  of  this  work,  a  fair  class  of  lake  steamers  were 
enabled  to  enter  the  river. 

The  Government  undertook  the  improvement  of  this  harbor  by  caus- 
ing a  survey  of  the  moutli  of  the  Kalamazoo  Hiver  (Saugatuck  Harbor) 
to  be  made  in  1867.  In  1869  an  accurjite  survey  was  made  and  plans 
and  estimates  prepared.  These  were  laid  before  a  Board  of  Engineer 
Officers,  constituted  by  Special  Order,  No*  70,  Headquarters  Corps  of 
Engineers,  July  16,  1869.  At  this  time  there  was  at  the  entrance  of 
the  river  but  9^  feet  of  water.  The  Board  contemplated  a  channel  200 
feet  wide  and  12  feet  deep. 

Under  the  project  of  the  Board,  work  has  progressed  since  as  money 
has  been  provided,  and  numerous  surveys  or  soundings  have  been  made 
from  time  to  time,  and  at  no  time  has  there  been  found  a  greater  avail- 
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able  depth  than  10  to  lOJ  feet  at  eutrance,  and  less  in  the  river  above  to 
the  town. 

A  Board  of  Engineers,  constituted  by  Special  Order,  Ko.  72,  Head- 
quarters Corps  of  Engineers,  May  31, 1875,  examined  the  harbor  and 
concluded,  in  view  of  the  then  declining  commerce,  that  it  was  doubt- 
ful if  any  work  as  suggested,  viz,  to  cut  a  new  outlet  for  the  river  from 
Singapore  to  the  lake,  was  necessary  in  the  interest  of  navigation. 

Again  in  18^1,  upon  tbe  recommendation  of  a  Board  of  Engineers, 
an  elaborate  survey  of  the  river  and  harbor  was  made  by  Major  Har- 
wood,  and  plans  and  estimates  were  made  for  the  amelioration  of  the 
navigation  of  this  rjver  and  harbor,  and  in  June,  1882,  the  Board  of 
Engineers  visited  the  harbor.  The  views  of  the  Board  of  Engineers 
and  of  the  Chief  of  Engineers  are  expressed  in  a  letter  of  instructions 
to  the  officer  then  in  charge  of  the  improvement,  under  date  of  October 
14,  1882,  to  wit: 

In  carrying  on  operations  at  this  harbor  you  will  bo  governed  by  the  suggestions 
contained  in  tbe  closing  paragraph  of  tbe  report  (Report  of  Board  of  Engineers  on 
Saugatuck  Harbor,  Micbigan,  dated  Grand  Rapids,  Micli.,  June  28,  188*2),  whether  the 
present  depth  is  not  Eufficient  for  the  present  and  prospective  commerce,  and  whether 
the  appropriation  should  not  be  applied  merely  to  maintaining  tbe  existing  condition 
of  the  improvement. 

Since  then  no  more  has  been  attempted  than  to  maintain  the  existing 
work. 

The  Government  has  expended  upon  this  work  to  the  present  time 
$134,455.63.  The  foregoing  is  given  to  show  that  eflfbrts  have  been 
made  to  improve  the  harbor  and  river  in  the  interests  of  navigation  and 
commerce,  and  that  the  results  attained  have  not  been  commensurate 
with  the  cost.  It  is  now  proposed  to  improve  the  harbor  to  the  extent 
of  obtaining?  a  channel  of  navigable  width,  with  a  minimum  depth  of 
15  feet  and  reconstruct  the  piers.  It  is  presented  in  favor  of  this 
scheme  that — 

This  harbor  has  long  been  neglected,  its  commerce  has  increased  to  an  nnexpected 
extent,  and  it  is  in  the  center  of  the  Michigan  fruit  belt.  The  channel  of  the  river 
now  is  in  a  most  deplorable  state ;  vessels  drawing?  and  8 feet  frequently  are  caught 
fast  upon  the  bar,  and  it  is  almost  impossible  to  do  any  busintss  by  way  of  the  latke. 
Notwithstanding  these  disadvantages  there  are  twelve  steamers  which  make  regular 
trips  to  this  port,  mostly  during  the  fruit  season,  and  the  lake  commerce  of  the  town 
amounts  in  value  to  nearly  S1,UOO,000  a  year. 

About  the  year  1H60  the  lumber  interests  commenced  to  decline  and  since  that  time 
the  fruit  industry  sprang  into  existence.  It  has  been  discovered  that  the  western 
part  of  Michigan  is  i)ossessed  of  a  climate  peculiarly  adapted  to  the  raising  of  all 
sorts  of  fruits.  The  raising  of  fruit  has  grown  to  such  an  extent  that  all  the  farms 
in  that  region  have  been  turned  into  fruit  farms ;  no  wheat,  corn,  or  any  kind  of  agricult- 
ural products  is  raised,  and  the  land  is  cnltivated  only  for  the  purpose  of  raising 
fruit.    The  result  of  this  has  been  to  create  an  immense  commerce. 

Mr.  J.  F.  Henry,  president  of  the  village  of  Saugatuck,  has  kindly 
furnished  me  the  following  statistics  of  the  port  for  the  year  to  July  1, 


.cS"'^* 


Daily  line  of  propellers  to  Chicago  and  Milwaukee  during  the  fruit  season  carried 
5,01.0  passengers. 


SHIPMENTS. 


Lumber,  board  measurement feet . .  1, 000, 000 

Sbingles,  A number..  (500,000 

Fish tons..  \2^ 

Veal carcasses.-  ()39 

Lath number..  100.  COO 

Flour barrels..  400 

Peaches baskets..  700,000 

Chickens coops...  397 

Berries crates..  1,000 
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Dried  fruit boxes..  450 

Apples barrels..  13,000 

Potatoes i sacks..  1,755 

MiscellaDeous  merchandise tons.,  10 

RECEIPTS. 

General  merchandise tons..  2,500 

Coal do.,.  250 

Drain  tile.; do...  100 

The  Chicago  and  West  Michigan  Eailway  runs  north  and  south,  skirt- 
ing the  Michigan  fruit  belt  on  the  east  side,  and  crosses  the  Kalamazou 
Eiver  at  Richmond,  9  miles  by  river  from  its  mouth  and  G  miles  in  a 
direct  line,  and  a  number  of  railroads  enter  the  region  of  fruit  from  the 
east.  Doubtless  a  much  larger  proportion  of  the  products  of  this  region 
would  seek  transportation  by  water  were  a  sufficient  and  constant 
dejlth  of  water  maintained  in  the  river  and  harbor  below  the  town  of 
Saugatuck,  and  a  very  much  larger  production  of  fruit  in  this  region 
may  be  confidently  expected  in  the  future,  but  in  my  opinion  this 
present  fruit  business  can  be  readily  handled  on  a  less  draught  of  water 
than  15  feet. 

Upon  my  visit  there  my  attention  was  called  to  the  prospect  of  an 
early  construction  of  an  important  east  and  west  line  of  railway  having 
the  month  of  the  Kalamazoo  River  as  its  lake  terminus,  from  which  it 
is  proposed  to  transport  coal  to  the  west  and  receive  lumber  and  iron 
ore  for  the  eastern  markets,  and  later  I  received  the  accompanying  letter 
from  Mr.  B.  C.  Faurot,  president  of  the  projected  road,  ijetting  forth 
the  requirements  of  his  road  in  the  matter  of  terminal  lake  transporta- 
tion facilities.  Should  the  projected  road  be  constructed  the  require- 
ments will  necessitate  a  navigable  channel  of  15  feet  in  depth. 

My  examination  was  directed  to  the  possibility  of  making  a  channel 
of  the  required  dimensions,  and  I  traversed  the  routes  suggestea  by 
Major  Harwood  for  a  cut-off  from  the  little  lake  to  Lake  Michigan  as 
well  as  two  other  routes  just  to  the  southward,  where  depressions  indi- 
cate an  ancient  outlet  for  the  waters  of  the  river.  The  cut-off  of  the 
lower  loop  of  the  river,  estimated  by  Major  Harwood  to  cost  $135,000, 
appears  to  me  the  most  ready  solution  of  the  problem  of  improvement 
here.  T3y  it  we  avoid  the  shoal  places  in  the  river  and  escape  the 
trouble  from  drifting  sand,  which  is  the  main  cause  of  all  our  difficulty 
in  effecting  an  improvement  hire,  and  the  cause  of  the  bar  and  shoal 
between  the  piers. 

The  first  reach  of  the  river  beyond  the  piers  runs  parallel  to  the  shore 
of  the  lake  1,200  to  2,000  feet  from  it  for  eight-tenths  of  a  mile  and  sep- 
arated therefrom  by  a  loose  sand-bank  devoid  of  vegetation.  With 
every  westerly  wind  the  sand  runs  like  water  into  the  river,  to  be  car- 
ried thence  to  form  the  bar  and  shoals  below.  Such  a  cut-off  before  re- 
ferred  to  will  eftect  a  very  radical  improvement,  and  it  would  be  the 
plan  to  pursue  in  the  attempt  to  obtain  15  feet  of  water,  which  would 
involve  a  probable  expenditure  of  double  the  amount  of  money  neces- 
sary to  obtain  a  depth  of  12  feet. 

Considering  the  present  and  prospective  commerce  of  the  locality,  it 
is  my  opinion  that  the  harbor  of  Saugatuck  is  not  worthy  of  improve- 
ment by  the  General  Government  to  the  extent  of  obtaining  a  channel 
of  navigable  width,  with  a  minimum  depth  of  15  feet,  and  reconstruct- 
ing piers. 

The  present  commerce  of  the  port  is  small  and  limited  to  the  fruit  trade 
carried  on  for  a  brief  period  of  the  year  only,  and  any  great  increase  of 
commerce  niust  result  from  other  than  local  causes,  as  the  construction 
of  railroads,  such  as  the  one  proposed  from  the  coal-fields  of  Ohio  to 
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this  point  on  the  lake,  for  transshipment  of  ore  and  lumber  between  the 
East  and  West.  It  is  presumed  such  a  road  would  follow  rather  than 
precede  the  harbor  facilities. 

The  piers  and  revetments  are  in  a  dilapidated  state  and  are  being 
reconstructed  as  rapidly  as  funds  permit. 

The  liarbor  of  iSancratnck  islocatedin  the  Michigan  collection  district,  Michigan,  and 
is  situated  at  the  Kalamazoo  Light.  Theut*are8t  port  of  entry  is  Grand  Hnvcn,  Mich. 

Very  respectfully,  your  obedient  servant, 

8.  M.  Mansfield, 

Lieut.  Col,  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


LETTER  OP  PRESIDENT  OF  THE  LIMA  NATIONAL  BANK. 

Lima  National  Bank,  Lima,  Ohio,  October  20,  18^. 

Dear  Sir  :  Throngh  the  icindness  of  onr  attorney,  J.  H.  Padgham,  of  Allegan, 
Mich.,  I  learu  that  you  have  been  at  Sangatuck,  Mich.,  recently,  investigating  the 
BurrouFidings  of  the  same,  with  a  view  of  making  surveys,  in  the  near  fntnre,  as  to 
the  advisability  and  necessity  of  constructing,  equipping,  and  maintaining  a  harbor 
for  the  good  of  the  public  welfare  in  general.  My  object,  therefore,  in  writing  you  is 
to  fully  lay  before  you,  for  your  careful  consideration  and  investigation  (if  such  is 
desired),  my  intense  and  sincere  intentions,  which  are  as  follows : 

I  propose  building  a  railroad  from  southern  Ohio,  beginning  at  the  Ohio  River,  at  a 
point  near  Plymouth,  Ohio;  thence  in  a  northwesterly  direction  to  Columbus,  Ohio; 
thence  to  MarysviUe,  Bellefontaine,  Lima,  Defiance,  and  Bryan,  all  county  seats  in 
Ohio  ;  thence  to  Coldwater,  Kalamazoo,  Allegan,  and  Sangatuck,  all  county  seats  of 
Michigan,  making  a  distance  of  ov^r  400  miles  or  road,  of  which  I  have  now  obtained 
four  different  charters  (including  a  belt  railway  at  Columbus,  Ohio)  to  cover  the 
same,  which  I  propose  consolidating  into  one  continuous  line.  The  most  of  the  right 
of  way  and  local  aid  has  been  completed  in  addition  to  all  the  surveys  being  made, 
except  a  portion  in'Michigan.  The  first  charter  in  account  is  the  Federal  Valley 
Coal  Road,  from  the  Ohio  River  to  Columbus,  developing  one  of  the  mo'^t  valuable 
coal  and  mineral  fields  in  the  United  States,  including  iron  ore,  lime,  lire-clay,  and 
building  stone,  in  such  abundance  that  the  pen  could  not  possibly  describe  or  make 
mention  of.  The  building  stone  is  gray,  brown,  and  yellow  sandstone,  which  is  now 
being  prominently  used  in  Columbus  and  other  cities ;  besides  timber  and  fine  farm> 
ing  lands,  through  the  noted  Scioto  Valley.  Reaching  Columbus  we  gain  an  atti- 
tude that  can  not  be  reached  by  any  other  road  now  entering  the  city,  virtually  being 
master  of  the  railroad  situation  by  controlling  the  Belt  Line,  and  vast  storage 
grounds,  which  we  have  already  purchased,  in  close  proximity  to  the  business  center 
of  the  city,  where  now  thirteen  roads  already  enter;  thence  we  leave  Columbus,  con- 
tinuing ina  northwesterly  direction,  re  achingMarysvillC)  county  seat  of  Union  County; 
thence  to  Bellefontaine,  county  seat  of  Logan ;  thence  to  and  through  Auglaize 
County,  passing  three  prominent  towns  which  are  isolated  from  the  railway  until  we 
reach  Lima,  county  seat  of  Allen,  where  the  noted  Ohio  oil  fields  are  ;  thence  through 
Putnam  County,  passing  several  good  villages ;  thence  to  Defiance,  county  seat  of 
Defiance  County,  and  thence  to  Bryan,  county  seat  of  Williams,  where  wo  intersect 
the  Michigan  State  line,  also  passing  through  other  prosperous  towns,  too  numerous 
to  mention ;  thus  passing  through  the  most  fertile  and  productive  farming  lauds,  as 
w^ell  as  stock  lands,  in  Ohio. 

With  this  we  enter  the  State  of  Michigan,  near  the  Indiana  State  line,  and  continue 
in  a  northwesterly  direction  via  Coldwater,  Kalamazoo,  Allegan,  and,  finally,  reach 
our  terminus  at  Sangatuck,  on  Lake  Michigan,  where  we  propose  making  onr  lake 
port  for  distributing  coal,  coke,  and  other  products  to  the  great  Northwest,  by 
steamers,  boats,  etc. 

By  carefully  consulting  the  maps  you  will  readily  see  that  we  have  no  competing 
or  parallel  lines  from  Columbus  to  the  lake,  and  cross  more  than  twenty  leading 
trunk  lines  in  the  country,  showing  the  great  necessity  of  all  the  Ohio  towns  having 
direct  communication  by  railroad  with  their  capital  as  well  as  with  the  coal-Iields 
of  the  south  and  lumber  regions  of  the  north.  We  also  pass  the  leading  towns  in 
Michigan,  which  are  greatly  in  need  of  the  same — cheap  fuel  and  lumber. 

This  line  also  shows  a  population  of  over  1,B00  to  the  mile,  equally  as  great  in  pop- 
ulation as  any  line  now  built  and  operated. 

I  have  bought  sufficient  coal  lands  in  southern  Ohio,  along  onr  lino  of  road,  to 
supply  it  in  a  substantial  manner  tor  centuries  to  come ;  besides,  I  have  the  assur- 
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ance  ami  guaranty  from  leliablo  partief*,  who  are  now  operating  and  Lave  already 
developed  sufficient  mines  to  support  the  road  lor  years  to  come,  and  oli'er  aliut^t 
any  in<lnceiuent  to  hive  this  n>ad  built,  ao  ilioy  have  millions  of  dollars  inv«*sTed  in 
their  devi'lopmentN  which  are  now  lyinjj  idle  lor  the  want  of  5.hlppiup  l'aciiitt»'S  to 
the  threat  Northwest,  which  all  *j:oeH  to  clearly  deuionstraie  the  ijn-at  iieeesbiTy  of 
such  a  road,  and  a  *«uffi(itntly  larjje  and  well-eqoipped  harbor  at  Saugatack  to  iran«*- 
j)ort  ihe  .-ame  acrosw  the  lakts.  We  have  already  in-j^oiiations  penuiuir  re^ariiiDg 
the  coD'^truciiou  of  steel  boats  for  carrying  ^n  the  same,  and  have,  therefore,  helecieii 
Sangatuek  as  our  port,  having  ample  whariage  and  water  laciiiTies.  and  a  gn:iranfy 
of  the  Sauijatuck  people  that  the  United  Stales  (ioverument  would  cvutribute  or  ap- 
propriate sntiicieut  means  to  const  net  the  harbor  of  such  ma^uitutlc  a^*  to  enable  us 
to  carrj  on  a  business  as  the  above  outlined  road  demonstrates.  Now,  bad  the  peo- 
ple at  kSangatuck  not  put  sncb  stre-is  upon  the  (Government  being  willing  to  aid  them 
or  their  i)ort,  as  well  as  others  along  the  lino  of  •*hort%  provided  they  procure-**  a  rail- 
road, we  certainly  would  not  have  taken  up  lain!  at  that  point  or  con.sidertd  any 
proposition  made  by  them.  Further,  it  will  necessitate  a  good  depth  of  water,  as  we 
propostt  carrying  our  coal  across  the  lake  by  heavy  steel  vessels,  without  breaking 
bulk  or  rehamlling  same,  so  the  coal  that  is  to  reach  the  Northern  Pacitic  Railway 
will  rt'iuain  on  the  original  cars  at  the  mines  until  they  reach  their  final  destination. 
As  to  the  southern  Ohio  deyelopments,  that  the  mill  ions  of  dollars  that  are  now  in- 
vested in  mines  and  in  improved  property  lie  idle  for  want  of  transportation  is  un- 
necessary to  make  further  mention  of,  as  well  as  the  supply  to  the  great  North- 
west with  fuel  to  relieve  them  from  the  yearlji  coal  famines  which  have  been  ex- 
isting for  so  many  years  in  the  irdsi.  Should  any  other  iuA»rmation  in  addition  to 
this  letter  be  desired,  or  maps,  including  our  geolo<»ical  surveys  and  rejK»rt,  then 
please  write  me  and  I  shall  promptly  furnish  you  with  the  same. 

Yours,  very  truly, 

B.  C.  Faurot, 
Col.  8.  M.  Mansfield,  rresident. 

Corps  of  EngimerSf  U.  S.  A, 
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preliminary  examination  of  grand  river,  michigan,  from  grand 
rapids  to  lake  michigan,  for  channel  of  navigable  width, 
minimum  depth  of  ten  feet. 

United  States  Engineer  Office, 

Detroit,  Mich,,  October  25, 1888. 

Sir:  In  compliance  with  the  requirements  of  section  13  of  the  last 
river  and  harbor  act,  and  letter  irom  Office  of  the  Chief  of  Engineers 
dated  Aug^ust  28,  1888,  I  have  the  honor  to  submit  the  following  rei>ort 
on  "  Grand  liiver,  from  Grand  IJapids  to  Lake  Michigan,  for  channel  of 
navigable  width,  minimum  depth  of  10  feet." 

Grand  Hapids,  the  second  city  in  size  and  importance  in  Michigan, 
is  located  on  both  banks  of  the  Grand  Kiver,  at  the  head  of  navigation, 
and  distant  31  miles  in  an  air-line  and  40  miles  by  river  from  Grand 
JIaven,  at  the  mouth  of  the  river. 

A  light-draught  steamboat,  drawing  30  inches  loaded,  and  plying 
between  Grand  Rapids  and  Grand  IlavtMi,  constitutes  the  present  com- 
merce of  the  river.  This  steamer  carries  deck  loads  of  sup[dies  and 
farm  produce  between  the  terminal  and  intermediate  points  along  the 
river,  and  occupies  two  days  in  making  a  round  trip.  Daring  extreme 
low- water  stages  the  difficulties  to  navigation  are  so  great  as  to  cause 
stoppage  of  this  means  of  transportation. 

A  deep-water  connection  with  Lake  Michigan  has  long  been  desired 
by  the  citizens  of  Grand  Eapids,  and  it  would  undoubtedly  prove  a 
great  benefit  to  the  varied  and  extensive  manufacturing  industries  of 
the  city. 

At  present  Grand  Rapids  is  dependent  for  its  transportation  require- 
ments upon  the  railroads  which  center  here  from  all  directions. 
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Two  surveys  of  Grand  River  below  Grand  Rapids  have  already  been 
made.  One  in  1880,  ander  the  direction  of  Major  Harwood  and  extend- 
ing from  opposite  the  city  to  the  tail  or  lower  end  of  the  Ottawa  Boom, 
34  miles  by  river  below  Grand  Rapids,  and  the  other  in  1884,  nnder  the 
direction  of  Captain  Lockwood,  extending  from  opposite  the  city  to  a 
distance  of  llj  miles  below  Grand  Rapids. 

From  the  maps  of  these  surveys  the  following  facts  regarding  the 
physical  characteristics  of  Grand  River  are  obtained : 

Below  Grand  Rapids  the  river  dows  with  a  generally  western  course, 
but  with  many  bends  and  turns.  Its  banks  are  varied,  being  sometimes 
high  and  then  again  low  and  marshy.  The  average  width  of  the  river 
at  low  water  is  between  400  and  450  feet.  The  available  depth  for  navi- 
gation, owing  to  numerous  bars,  is  not  more  than  30  inches.  The  river 
bottom  consists  of  sand,  gravel,  and  clay,  with  occasional  bowlders.  In 
the  first  12  miles  below  Grand  Rapids,  the  6-foot  curve  is  only  faintly 
develoi>ed,  and  the  4-foot  curve  only  over  half  the  distance. 

The  question  of  a  10-foot  channel  was  considered  by  Major  Harwood 
in  a  report  submitted  by  him  under  date  of  February  12,  1881.  Two 
plans  were  suggested  by  hinf,  the  first  being  a  canal  along  the  river 
banks,  using  one  bank  of  the  river  for  one  side  of  the  canal  and  extend- 
ing from  Grand  Rapids  to  the  tail  of  the  Ottawa  Boom,  34  miles  down 
the  river.    Speaking  of  this  plan,  Major  Harwood  says: 

A  work  of  this  magnitnde  and  extent  wonld  cost  several  millions  of  dollars,  how 
many  to  be  determined  only  after  a  carefal  survey  of  each  bank  of  the  river  to  de- 
termine the  most  economical  lino  of  direction  for  the  work,  followed  by  a  minute 
and  detailed  examination  of  the  bank  fixed  upon  throughout  its  whole  extent  of  34 
miles,  with  a  view  to  maturing  careful  estimates  for  each  section  of  work  to  be  en- 
countered in  the  way. 

The  second  plan  suggested  by  Major  Harwood  was  to  build  a  canal 
as  before,  from  the  tail  of  the  Ottawa  Boom  along  the  river  bank  as  far 
as  Lamont,  and  then  to  build  an  inland  canal  from  Lamout  to  Grand 
Rapids,  thus  shortening  the  distance  by  about  7  miles.  Speaking  of 
this  plan  Major  Harwoo<l  says : 

The  gain  in  distance  would  be  more  than  counterbalanced  by  the  increase  in  ex- 
pense incidental  to  carrying  the  canal  over  the  high  land  between  Lamont  and  Grand 
Kapids. 

In  my  opinion  the  river  itself  is  unworthy  of  improvement  with  a 
view  to  securing  a  channel  of  naviga'jle  width  and  depth  of  10  feet,  for 
the  following  reasons : 

First.  During  low  stages  the  volume  of  water  in  the  river  is  entirely 
insufficient  to  furnish  a  channel  of  the  desired  dimensions  by  any  of  the 
ordinary  methods  of  river  regulation,  such  as  training-walls  or  spur- 
dikes.  Dredging  is  wholly  out  of  the  question.  Between  1881  and 
1885  $50,000  were  expended  in  dredging  to  secure  a  4-foot  channel,  and 
this  depth  was  temporarily  secured  for  a  distance  of  llj  miles  down  the 
river. 

Speaking  of  these  dredging  operations  Captain  Lockwood,  in  a  report 
by  him  dated  January  29, 1887,  says : 

The  greater  part  of  the  material  removed  was  sand,  and  I  can  see  no  reason  for 
anticipating  anything  like  permanency  for  the  channel,  as  the  main  causes  that  were 
in  operation  to  maintain  the  river  at  its  normal  depth  before  the  work  commenced 
are  active  now  to  restore  its  bed  to  its  former  condition. 

Even  at  this  date  the  benefits  of  this  dredging  have  disappeared  and 
the  river  is  in  its  old  condition. 

Second.  A  deep-water  connection  by  locks  and  dams,  while  practi- 
cable, would  be  very  costly,  as  the  banks  of  the  river  are  not  suitable 


2208      REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  8.  ARMY. 

for  this  forni  of  improvemeut,  aud  would  involve  an  extensive  system 
of  levees,  not  only  along:  the  banks  of  the  main  river,  but  also  along  the 
banks  of  its  tributaries,  to  protect  the  adjacent  lying  farms  from  teing 
flooded. 

A  canal  outside  of  the  river  banks  would  be  far  more  certain  of  se- 
curing the  desired  end  and  would  be  cheaper. 

Captain  Lockwood,  in  his  report  of  January  29, 1887,  says: 

In  my  upinion  deep-water  connection  with  Lake  Michigan  can  only  be  secured  by 
a  canal  outride  of  the  river  banks,  using  the  river  as  a  feeder. 

While  undoubtedly  great  benefits  would  accrue  to  the  large  manu- 
facturing interests  of  Grand  Rapids  from  a  deep-water  connection  with 
Luke  Michigan,  any  improvement  of  the  river  itself  with  a  view  of  se- 
curing a  depth  of  10  feet  is  not  justified  on  account  of  its  expense,  and 
1  concur  in  the  opinion  expressed  by  Captain  Lockwood  that  a  canal 
outside  the  river  banks  will  furnish  the  true  solution  of  the  problem. 
In  this  connection  it  might  be  well  to  state  that  in  my  opinion  a  depth 
of  10  feet  will  not  meet  the  requirements  of  Grand  Rapids. 

If  the  lake  commerce  is  to  be  brought  to  the  doors  of  Grand  Rapids 
through  the  medium  of  a  water  route,  nothing  less  than  a  14-foot  chan- 
nel should  be  thought  of.  A  depth  of  10  feet  is  insufficient  for  the  class 
of  vessels  now  navigating  the  lakes,  and  the  tendency  is  to  increase 
their  present  draught,  so  that  14  feet  would  not  be  any  too  much. 

No  further  survey  is  needed,  as  the  surveys  of  Major  Harwood  and 
Captain  Lockwood  supply  all  necessary  data.  The  following  statistics 
regarding  the  industries  of  Grand  Rapids  were  kindly  furnished  me  by 
the  Grand  Rapids  Board  of  Trade,  and  are  for  the  year  1887. 

The  report  shows  that  there  were  380  factories  employing  11,110  oper- 
atives, with  a  capital  employed  of  $15,216,400,  the  product  amounting 
to  $24,048,800. 

Among  the  leading  industries  are : 
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Gr.'iutl  Rapids  is  a  port  of  entry.    The  nearest  light  house  is  at  Grand  Haven,  Mich. 

Very  respectfully,  your  obetlient  servant, 

S.  M.  Mansfield, 

The  Chief  of  Engineers,  U.  S.  A.  ^^^'  ^^^'  of  Engineers. 
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Black  River,  N.  Y.,  from  Brown viUe  to  Lake  Ontario,  examina- 
tion of 

Black  Rock  Harbor,  Conn.,  improvement  of 

Black  Rock  Harbor,  Conn.,  for  nreakwater,  etc.,  examination  of. 

Black  Warrior  River,  AJIa.,  improvement  of. 

Block  Island.  R.  L,  harbor  of  refuge  at,  improvement  of 

Bluff  Creek,  Miss.,  frt>m  its  mouth  to  head  of  navigation,  exam- 
ination of .. 

Board  of  Engineers  for  Fortifications  and  for  River  and  Harbor 
Improvements , 

Board  of  Engineers,  report  on  Patrick  Auto  Mobile,  controll- 
able torpedo 

Board  of  Harbor  Commissioners  of  Philadelphia,  Pa.,  United 
States  Commission  advisory  thereto 

BcBuf,  Bayou,  La.,  improvement  of 

Bogne  Falia,  Tchef uncte  River  and,  examination  of. 

Bo^uo  Falia,  Tchefuncte  River  and,  improvement  of 

Bogue  PUalia,  Miss.,  especially  part  known  as  the  Narrows,  ex- 
amination of 

Bogue  Sound,  K.  C,  removal  of  wreck  from 

Boston  Harbor,  establishment  of  harbor  lines  at 
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Boston  Harbor,  Mms.,  improTement  of 

BoAion  Harbor,  Mane.,  removal  of  sunken  Tesaela,  etc.,  from  .. 

Braaoa  River,  Tex.,  Improvement  of  month  of 

BrasoB  Santiago  Harbor,  Tex.,  improvement  of 

Breakwater,  Black  Rock  Harbor,  Conn.,  examination  for 

Breakwatef ,  exAmtnation  of  Black  River,  Mich.,  with  view  to 

oonatanotion  of 

Breakwater  at  Gkrdon's  Landing,  Lake  Champlaln,  Vt.,  con- 

atructionof - 

Breakwater  at  New  Haven,  Conn.,  oonRtraction  of 

Breakwater  at  Roase'a  Point,  Lake  Champlaln,  K.  Y.,  oon- 

strnotlonof 

Breakwater  at  month  of  Saoo  River,  Me.,  conatraotlon  of 

Breakwater  fh>m  Monnt  Desert  to  Foronpine  Island,  Me.,  ooa< 

atraotionof 

Breton  Bay,  Lconardtown,  Md.,  improvement  of 

Bridge  across  Eastern  Branch  of  the  Potomac  River,  Waah- 

ington,  D.  C,  constrnction  of 

Bridge,  iron  pile,  over  Mill  Creek,  at  Fort  Monroe,  Ya 

Bridge,  reoonstniotinn  of  A  qneduot,  at  Washington,  D.G 

Bridgeport  Harbor,  Conn.,  improvement  of 

Bridges  obatmcting  navigatiun 

Bridging  navigable  waters  of  the  United  States 

Broad  and  Saluda  rivers,  above  Columbia,  S.  C,  examination  of 

Broad  Creek,  Del.,  improvement  of ' 

Broadkiln  Rirer,  Del.,  improvement  of 

Brown's  Creek,  Say ville,  N.  Y.,  examination  of 

Branswiok  Harbor,  Ga.,  improvement  of 

Bmnswiok  Harbor,  Qa.,  establishment  of  harbor  lines  at 

Baokhannon  River,  W.  Ya.,  improvement  of 

Bnfttlo  BayoQ,  Tex.,  Improvement  of 

Baffalo  Harbor,  N.  Y»  Improvement  of 

Bnrli ng ton  Harbor,  Yt ,  i  mprovemen  t  of  

Boll  ^ver,  S.  C,  examination  of  Combabee  River,  whether 

breaking  of,  into  will  ii\jure  navigation  of  Combabee 

Battermilk  Channel,  New  York  Harbor,  improvement  of 

€. 

Cache  River,  Ark.,  improvement  of 

Cahaba  River,  Ala.,  improvement  of 

Calcasieu  River  and  Pans,  La.,  improvement  of 

Calcasieu  River,  month  and  passes  of,  examination  of 

Caloosabatchee  River,  Fla.,  improvoment  of 

Calumet  Harbor,  111.,  improvement  of 

Calumet  River,  111.,  bridges  across,  etc 

Calumet  River,  Dl.  and  lud.,  improvement  of 

Calumet  River,  canal-way  connecting,  with  waters  of  Lake 

Michigan,  examinatinn  of 

Cambridge  Harbor,  Md..  improvement  of 

Cambridge  Harbor  Md.,  removal  of  wreck  from 

Camden  Harbor,  Me.,  improvement  of 

Canal  at  the  CascA(\fis,  Columbia  River,  Oregon 

Canal-boats,  removal  of  wrecks  of 

Canal,  Des  Moines  iiapids,  Iowa,  care  of  and  operation  of 

Canal ,  Illinois  aud  MisHiHsippi,  location  of  the 

Canal,  Louisville  and  Portland,  operating  and  care  of 

Canal,  Sturgeon  Bay,  harbor  of  entrance  thereto 

Canal,  St.  Mary's  I^alls,  operating  and  care  of 

Canal,  St  CUlr  Flats,  operating  and  care  of 

Oanal,  St.  Clair  Flau,  Mich.,  improvement  of 

Oamid-way  connecting  waters  of  Lake  Michigan  with  Calumet 

River,  examination  of ■...., 

Oanarsie  Bay,  N.  Y.,  improvement  of 

Caney  Creek,  mouth  of,  examination  of 

Caney  Fork  River,  Tenn. ,  improvement  of 

Cape  Ann,  Sandy  B.'ty,  harbor  of  refuge,  improvement  of 

Cape  Charles  City  Harbor  and  approaches  by  Chen  ton  Inlet, 

va.,  examination  of 

Cape  Fear  River,  N.  C. : 

bridge  across  at  Fay etteville,  N.  G 

improvement  of,  above  Wilmington 

improvement  of,  at  and  below  Wilmington 

•  from  Wilmington  to  the  ocean,  examination  of 

Cape  May,  N.  J.,  removal  of  wreck,  off T 

Cape  Yincent  Harbor,  N.  Y.,  for  breakwater,  examination  of. .. 

Carqnines,  Straits  of,  siirvev  of 

Cascades  Canal,  Columbia  River,  Oregon,  improvement  of 

Cedar  Bayou,  where  it  empties  into  Galveston  Bay,  Tex.,  exam* 

ination  of 

OedarKeya  Harbor,  Fla.,  iaprovaiiient  of .,, 
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Subject. 


Cedar  BiTer  Harbor,  Mich.,  itnproTeinent  -of 

Centrerille CrMk, Manitowoo  Ooonty,  Wis.,  examination  of... 
Chagrin  Kiver,  near  Wiltoughby,  Ohio,  examination  of  month 
of. 


Channel  at  Hoont  Temon.  Va.,  improvement  of 

Channel  between  North  and  South  Hero  Islandm  Lake  Cham- 
plain,  Vt.,  improvement  of. 

Channel  between  Round  Lake  and  Lake  Michigan,  bridge 
across,  etc 

Channel  between  Staten  lehuid  and  New  Jersey,  improvement 
of 

Channel  between  Tampa  Bay  and  Old  Tampa  Bay.  Fla.,  exam- 
ination of , 

Channel  connecting  Irondequoit  Bay  with  Lake  Ontario,  exam- 
ination of 

Channel  crossing  Potomac  River  fh>m  Alexandria,  Ya.,  to  the 
Maryland  side,  examination  of 

Channel  east  of  Rice's  Point,  St.  Looia  Bay,  Minn.,  etc.,  en- 
croached upon  by  pier,  etc 

Channel  in  Back  Cove,  Portland  Harbor,  Me.,  improvement  of.'. 

Cliannel  leading  into  Hampton  RoadM,  removing  wreck  from  . . 

Channel  to  BalUraore,  Md.,  improvement  of 

Charles  River,  Mass.,  bridges  across 

Charles  River,  Masn.,  bridges  across,  in  Boston «. 

Charleston  Harbor,  S.C.,  improvement  of 

Charlevoix  Harbor,  and  entrance  to  Pine  Lake,  Mich.,  improve- 
ment of 

Charlotte  Harbor,  N.  T.,  improvement  of 

Charts  of  northern  and  nort western  lakes,  issue  of,  etc 

Chatham,  Mass.,  Stage  Harbor  at,  examination    

Chattahoochee  River,  bridge  across^at  or  near  Gordon,  Ala  — 

Chattahoochee  Ri  ver,  Oa.  and  Ala.,  improvement  of 

Cheat  River,  W.  V a.,  examination  of 

Chebovgan  Harbor,  Mich.,  improvement  of 

Chehalis  River,  Wash.,  ioiprovement  of 

Chester  River,  between  Cmmpton  and  Jones's  Landing,  Md., 
examination  of 

Chicago  Harbor,  HI.,  improvement  of 

Chicago  and  West  Michigan  Railway  Company,  bridge  of, 
across  St.  Joseph  River 

Chicago,  Kansas  City  and  Texas  Railway  Company,  bridj^e  of, 
across  Missouri  River 

Chickahominy  Cieek  (River),  Ya.,  examination  of 

Chickahominy  River,  Ya.,  improvement  of 

Chickasahay  River,  Miss.,  fVom  its  month  to  Enterprise,  exam- 
ination of 

Chincoteagne  Bay,  inland  waterway  from,  to  Delaware  Bay, 
improvement  of 

Chincoteagne  Inlet,  Ya.,  fur  breakwater,  examination  of 

Chipola  River,  Fla.,  from  its  month  to  Marianna,  examination  of. 

Chipola  River,  Fla.,  from  its  month  to  Wowahitchka  and  the 
"cut -off,"  etc.,  examination  of 

Chippewa  River,  surveys  for  reservoirs  at  source  of 

Chippewa  River,  Wis.,  including  Yellow  Banks,  improvement 
of - 
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Chitta  Bayou,  examination  of 

Choctawhatchie  River,  Fla.  and  Ala.,  improvemont  of 

Choptank  River,  Md.,  improvement  of 

Choptank  River,  Md.,  removidof  wreck  Arom 

Chnckatuck  Creek,  mouth  of,  improvement  of 

Chnckatuck  Creek.  Ya.,  examination  of 

Clackamas  River,  Oregon,  examination  of 

Clark  Creek,  S.C,  improvement  of 

Clarksville  Harbor,  M:o.,  examination  of 

Cleveland  Harbor,  Ohio,  improvement  of , 

C linch  River,  Tenn. ,  improvement  of 

Clinton  Harbor,  Coun.,  improvement  of 

Clinton  River,  Mich.,  improvement  of 

Coaivjok  Bay,  N.  C,  improvement  of 

Coast  near  life-saving  station.  East  Point  Judith,  K  I.,  exami- 
nation of 

Coaster's  Harbor  Island,  cove  near  southeast  extremity  of,  ex- 
amination of 

Cocheco  River,  ftH>m  Dover  to  its  mouth,  N.  II.,  examination  of 

Cocheco  River,  N.  H.,  improvement  of. 

Coctawhatchee  River,  Ala.,  for  low*  water  navigation,  examina- 
tion of 

Cohasset  Harbor,  Mass.,  examination  of. 

Colorado  River,  Aria.,  examination  of , 

Columbia  River,  Oregon,  gangibg  waters  of , 

Colombia  River,  Oregon,  canal  at  the  Cascades 
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Subject. 


Colombia  Biver,  Orefron  and  Wash.,  improTement  of  mouth  of 
GolnmbU  and  Lower  Willamette  rivers,  Oregon,  improvemelK 

of,  below  Portland 

Columbia  River,  Upper,  improvement  of 

Colnmbia  Kiver,  Upper,  'Wa»h.,  between  Wallnla  and  British 

line,  examination  of. 

Combahee  River,  S.  C,  examination  of 

Commission.  Missonri  River,  annual  report  for  fiscal  year  end- 
ing June  80,  1889. 

CommisHion,  Sf  ississlppi  River,  annual  report,  etc 

Commission,  United  States,  Advisory  to  toe  Board  of  Harbor 

Commissioners  of  Philadelphia,  Pa. 

Commisoloners  of  Columbus  County,  N.  C,  bridges  of;  across 

Lumber  River 

Commissioners  of  Morgan  County,  Ohio,  bridge  of,  across 

Muslclngum  River 

Commissioners  of  Moskingnm  County,  Ohio,  bridges  of,  across 

Hoskingum  River 

Commissioners  dt  Robeson  County,  y.'C.,  bridges  of,  acrdss 

Lumber  River 

Commissioners  of  Washington  County,  Ohio,  bridge  of    

Commissioners  of  Washington  County,  Ohio,  bridge  of,  across 

Muskingum  River  

Conecuh  River  (and  Escambia),  Fla»  and  Ala.,  improvement  of. 

Congaree  River,  S.  C,  improvement  of 

Conoeaut  Harbor,  Ohio,  examination  of 

Connect  North  Edisto  snd  South  Edisto  rivers  by  St.  Pierre 

River  and  South  Creek,  S.  C,  examination  of. 

Connecticut  River,  Mass.  and  Conn.,  improTement  of;  above 

Hartford 

Connecticut  River,  Mass.  and  Conn.,  improvement  of,  below 

Hartford 

Construction,  etc,  roads,  etc..  in  Yellowstone  Park 

Contentnla  Creek,  N.  C.  improvement  of. 

Contingencies,  etc.,  of  rivers  and  harbors,  estimates  for 

Coos  Bay  and  Harbor,  Oregon,  improvement  of  entrance  to. . . . 
Coosa  ^ver,  Ala.,  for  location  of  a  channel  ttom  rapids  at 

Wetnmka,  etc.,  examination  of 

Coosa  River,  6a.  and  Ala.,  bridges  across,  etc 

Coosa  River,  Oa.  and  Ala.,  improvement  of 

Coosawater  and  Oostenaula  rivers,  Ga.,  bridges  across,  etc. ... 

Coquille  River,  Oregon,  improvement  of 

Corps  of  Engineers,  laws  affecting 

CoriM  of  Engineers,  rank  and  duties  of  officers  of 

Corpus  Chrlsti,  Tex.,  channel  lading  to,  improvement  of 

Corsica  Creek,  Md.,  improvement  of 

Cove  near  sootheast  extremity  of  Coaster's  Harbor  Island,  ex- 
amination of 

Cowles  Creek,  or  Geneva,  Ohio,  examination  of 

CowlitB  River.  Wash.,  improvement  of 

Courtableau  Bayou.  La.,  improvement  of 

Crane  and  Waters  River  of  Essex  Branch,  Mass.,  examination 

of 


Crystal  River  and  bar  at  its  month,  Fla.,  examination  of 

Cumberland  River,  Tenn.  and  Ky.,  improvement  of,  above 

Kashville 

Cumberland  River,  Tenn.  uid  Ky.,  improvement  ot^  below 

Nashville 

Cumberland  River,  Ky.,  improvement  of  south  fork  of 

Cumberland,  Lower,  River,  firom  Nashville  to  mouth,  exam- 

Initlonof 

Cumberland  Sound,  6 a.  and  Fla.,  improvement  of 

Currituck  Sound,  Coanlok  Bay,  and  North  River  Bar,  N.  C, 

improvement  of 

Cypress  Bayou,  Tex.  andlja.,  improvement  of 


DsmatHerr's  Island,  Allegheny  River 

Ban  hiver,  ya.and  N.  C,  improvement  of 

D^Arbonne  Bavoo,  La.^  improvement  of 

Davis  Islanfl  Dam,  Ohio  Ittver.  operating  and  care  of 

Dlisolplin,  battalion  of  engineers 

Defenses,  sea>ooast 

Delaware  Bay  and  River,  removal  of  wrecks  from 

Delaware  Bay,  DeL,  construction  of  ice-barbor  at  head  of  . . . 
Delaware  Ba,v,  Del.,  construction  of  iron  pier  in,  near  Lewes. 
Delaware  Bav.  improvement  of  inland  water-way  firom  Chin- 

ooteague  Bay  t<» 

Delaware  Hreakwater  Harbor,  Del.,  improvement  of 

Delaware  River.  Pa.  and  N.  J.,  improvement  of 
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Subject. 


Depot  property,  WiUetoPoint 

Dapftrtment  of  the  Colnmbia,  explorations  and  survey 8,  etc . . . 

DepartmeDtof  the  Platte,  explorations  and  surveys,  etc 

Des  Koines  Bapids  Canal,  dry-dock  at 

Bee  Koines  Rapids  Canal,  operating  and  care  of 

Des  Koinee  Bapids,  Kisslssippi  Biver,  improvement  of 

Detroit  Biver,  at  Grosse  Pointe,  Mich.,  examination  of 

Detroit  Biver,  Kidi.,  improvement  of 

District  of  Columbia,  water  supply 

Division  of  the  Kissoari,  explorations  and  surveys,  etc 

Division  of  the  Pacific,  explorations  and  surveys 

Doroheat  Bayou,  La.,  examination  of 

DriU  and  instruction 

Dry-dock  at  Des  Moines  Bapids  Canal , 

Dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  construction  of  . . 

Duck  Creek,  DeL,  improvement  of 

Duluth  Harbor,  Minn.,  examination  of 

Duluth  Harbor,  Minn.,  improvement  of 

Dunkirk  Harbor,  K.  Y.,  improvement  of 

B. 

Bagle  Harbor,  Kich.,  improvement  of. 

Bast  Chester  Creelt,  N.  Y.,  improvement  of 

East  Point  Judith.  B.  L,  coast  near  life-saving  station,  exami- 
nation of 

Bast  Biver,  N.  Y.,  with  a  view  to  removal  of  ledge  of  rook,  ex- 
amination of  

East  Biver  and  Hell  Gate,  N.  Y.,  ren\oval  of  obetmctlons  troia 

East  Bockaway  Creek,  N.  Y.,  examination  of 

East  Tennessee,  Virginia  and  Georgia  BaUway  Company, 
bridge  01.  across  Ocmnlgee  Biver 

Eastern  Branch  Bridge,  Washington,  D.  C,  construction  of  . 

Eastern  Branch  of  the  Potomac  Biver,  Md.,  examination  of. . 

Echo  Harbor,  New  Bochelle,  K.  Y.,  improvement  of 

Edisto  Biver,  S.C.,  bridges  across,  etc 

Bdlsto  Biver,  S.  C,  improvement  of . 

Edisto  Blvers,  North  and  South,  to  connect  by  St.  Pierre 
Biver  and  South  Creek,  S.C.,  examination  of 

Eel  Biver,  Cal.,  examination  of 

Elisabeth  Biver,  N.  J.,  improvement  of ^ 

Ellc  Biver,  Md.,  examination  of 

Elk  Biver,  W.  va.,  Improvement  of 

EUis  Island,  ship-channel  between  Jersey  City  and,  examina- 
tion of 

Engineer  Depot,  Public  BuUdings  and  Construction,  VVillets 
Point 

Engineer  School  of  Application  at  Willets  Point 

Engineers,  Battal  ion  of  the  Corps  of 

Engineers,  Board  ot  for  Fortifications  and  for  Biver  and  Har- 
bor Improvements 

Engineers,  officers  of  the  Corps  of 

English  Creole,  N.  J.,  removal  of  ¥rreckfrom 

Entrance  to  Point  Judith  Pond,  west  of  Point  Judith,  R  I., 
examination  of 

Erie  Harbor,  Pa.,  Improvement  of 

Erie  Harbor,  Pa.,  preservation  of  peninsula  i^  Presqne  Isle. . 

Escambia  and  Conecuh  rivers,  Fla.  and  Ala^  improvement  of 

Estimates  for  public  buildings  and  grounds,  etc.,  Washing- 
ton, D.C 

Evansville  and  Indianapolis  Bailroad  Company,  bridge  across 
White  Biver 

Evansville  and  Terre  Haute  Bailroad  Company,  bridge  of, 
across  White  Biver 

Examinations,  surveys,  and  contingencies  of  rivers  and  har- 
bors, estimates  for 

Executive  Mansion,  Washington,  D.  C 

Experiments.  Willets  Point 

Explorations  and  reconnaissances 

Explorations,  etc.,  Department  of  the  Columbia 

Explorations,  eto..  Department  of  the  Platte 

Explorations,  etc.  Division  of  the  Missouri 

Explorations,  etc.,  Division  of  the  Paclfio 

F. 

Fairlee  Creek,  Md.,  improvement  of 

Fairport  Harbor,  Ohio,  improvement  of 

Fairweather  Island,  Ooon.,  examination  for  breakwater  to 

Penfleld  Beef,  and  south  nom 

Falls  ef  the  Ohio  Biver,  improvement  of  navigation  at 
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Subject. 


FftUs  of  the  Ohio  RiTor.improTement  Indiana  Chnte  around 

Ffeloe  Presqne  Isle  Harbor,  LakeHoron,  Mich.,  ezamiaatlonof. 

Feather  and  Sacramento  rivers,  CaL,  improvement  of. 

Ffahing  Creek,  N.  O.,  examination  of 

Ftshing  Place  Cove.  B.  L,  examination  of 

Fish  Book,  CaL,  paolio  mooring  at,  examination  for  establish 
ment  of. 

Flak's  Mill,  Cal.,  public  mooring  at,  examination  for  establish- 
ment of. 

Fish'Ways,  erection  of,  at  Great  Falls  of  Potomac  Biver 

Fitchburg  Bailroad  Company,  bridge  of;  across  Charles  Biver, 
Mass   

Five  Mile  Biver  Harbor,  Conn.,  improvement  of 

Flint  Biver,  Ga.,  improvement  of 

Flint  Biver,  bridge  across,  near  Bainbridge,  Ga 

Flint  Biver,  Ga.,  rook  reefii  at  Albany  and  above,  examina- 
tion of 

Floriila  Bailway  and  Navigation  Company,  bridge  of,  across 
Kingley's  Creek 

FlnshingBay,  N.  Y.,  improvement  of «.. 

Food  dn  Lac  Biver,  Wis.,  harbor  at  month  of.  examination  of.. 

Forestville,  Mich .,  for  breakwater,  examination  of. 

Forked  Deer  Biver,  Tenn.,  improvement  of 

Fort  Defiance,  Fort  Wayne,  Ind.,  examination  of 

Fort  Industry,  Fort  Miami,  Fort  MeiKe*  examination  of 

FortMonroe,  Va.,  construction  of  wbnrf  at 

Fort  Monroe,  Ya.,  iron  pile  bridge  over  Mill  Creek  at 

Fort  Pond  Harbor,  Montauk,  N.  x. ,  examination  of 

Fort  Boss,  CaL,  publio  mooring  at,  examination  for  establish- 
ment of 

Fort  Smith  and  Choctaw  Bridge  Company,  bridge  of,  across 
PoUmui  Biver 

Fortifications,  Board  of  Engineers  for 

Fountains  and  water*pipea,  Washington,  D.  O 

Foorche  Biver,  Ark.,  Improvement  of 

Fox  and  Wisconsin  rivers.  Wis.,  improvement  of 

Fox  and  Wisconsin  rivers,  operating  and  care  of  locks  and 
damson 


Pago. 


Frankfurt,  Ky.,  city  of,  bridges  across  Eentnoky  Biver. 
Frankfort  Harbor,  Mich.,  improvement  of 


French  Broad  Biver,  Tenn.,  uiprovement  of 

French,  Widlaoe  M.  (schooner),  removal  of  wreck  of 
Frontberg,  for  harbor  of  refuge  at,  examination  of . . 


O. 

Galveaton  Bay,  improvement  of  ship-channel  in 

Galveston  Harbor,  Tex.,  improvement  of 

Garfield  Park,  Washington,  D.  C 

Gasoonade  Biver,  Mo., Improvement  of 

Gaodaloope  Biver,  Tex.,  for  removal  of  raft  on,  examination 
of. 


Ganging  waters  of  Columbia  Biver,  Oregon 

Gauiey  Kiver,  W.Ya.,  Improvement  of 

Genesee  lUver,  N.Y.,  examination  of 

Georgetown  Harbor,  S.  C,  improvement  of 

German  brig,  removal  of  wreck  of.  from  St.  John's  Biver,  Fia  . 

Glalses,  Bayou  des,  La,  examination  of 

Glen  Cove  Harbor,  N.  Y.,  improvement  of 

Glouoester  Harbor,  Mass.,  improvement  of 

Goldsmith  Maid  (schooner),  removal  of,  wreck  of 

Gtooae  Point  Channel,  Plymouth  Harbor,  Mass,  examination 
of 


Gordon's  Landing,  Lake  Champlain,  Vt.,  oonstruction  of 
breakwater  at 

Oowanus  Bay,  N.  Y.,  improvement  of. 

Gowanus  Bay,  N.  Y.,  removal  of  wreck  from 

Grande,  Bio.,  a.  Mex.,  trom  Embudo  to  El  Paso,  Tex.,  exami- 
nation of 

Grand  Calumet  Biver,  Ind.,  examination  of 1. 

Grand  Calumet  Biver.  HI.,  examination  of 

Grand  Forks,  Dak.,  bridge  across  Bed  Biver  of  the  North 
(at  Des  Mors  avenue) 

Grand  Forks,  Dak.,  bridge  across  Bed  Biver  of  the  North 
(at  Minnesota  avenue) 

Grand  Haven  Har Imr,  Mich.,  improvement  of 

Grand  Marais  Harbor,  Minn.,  improvement  of 

Grand  Marais,  Mich.,  imnrovement  of  harbor  of  refuge  at 

Grand  Biver,  Midi.,  briage  across 

Grand  Biver,  Mioh.,  from  Grand  Bapids  to  LakeMlohigau,  ex- 
amination of 
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Onad  River,  Ho.,  examination  of 

OraseBiyer  (atlfaaaena),  K.  Y.,  improvement  of 

Qreat  Cacapan  River.  W.  Va..  examination  of 

Great  Chasty  River,  N.Y.,  examination  of 

Great  Falls  of  the  Potomac,  ereetion  of  lighivayt  at ..  ^ ........ . 

Great  Kanawha  River,  W.  Ya.,  improvement  of 

Great  Kanawha  Ri^r,  W.  Ya.,  operating  and  care  of  locks 

and  dams  on 

Great  Pee  Dee  River,  S.C.,  improvement  of 

Great  Sodus  Harbor,  K.  Y..  improvement  of 

Green  and  Barren  rivers,  Ky.,  operating,  etc.,  locks  and  dams 

on 

Green  Bay  Harbor,  Wis.,  improvement  of 

Greenhouses  and  nnrsery,  Washington.  D.  C 

tureen  Jacket  Shoal,  Providence  Harbor,  R.  L,  removal  of 

Greenport  Harbor,  N.  Y.,  improvement  of 

Greenwich  Bay.  R.  I.,  examination  of 

GroMo  Pointe  Channel,  Mich.,  improvement  of 

Gnadalonpe  River,  Tex.;  for  removal  of  raft  on,  examination  of 

Gnlf  Port  Harbor,  Miss.,  examination  of 

Gnyandotte  River,  W.  Ya.,  improvement  of 


Haokensack  River,  N.  J.,  examination  of 

Hampton  Creek  and  Bar,  Ya..  examini^on  of 

Hampton  River,  N.  H.,  examination  of 

Hampton  Roads,  Ya..  removiue  wreck  from  channel  leading  into; 
Hannibal  Bridge  Company,  bridge  of,  across  Mississippi  River 

aboye  Hannioal,Mo 

Harbor  and  channel  at  Pembroke,  If  e.,  examinal^on  of 

Harbor  at  entrance  St.  Jerome's  Creek,  Md.,  improvement  of.. 
Harbor  at  month  of  Fond  da  Lac  River,  in  Lake  Winnebago, 

Wis.,  examination  of 

Harbor  lines: 

establishment  of 

at  Boston  Harbor,  Mass 

at  Brunswick,  Ga 

at  Marquette,  Mich 

at  New^ork  Harbor,  N.  Y 

at  Portase  Lake,  Mich I 

atKorfolkand  Portsmouth  harbors 

at  Savannah  Harbor,  Ga 

etc..  Portage  Lake,  Mich 

Harbor  of  refuse: 

at  Block  IiMnd,  R.  L,  improvement  of 

at  entrance  of  sturgeon  Bay  CaniU,  Wis..  Improvement  of. 

at  Grand  Marais,  Mich.,  improvement  of 

atHyannis,  Mass.,  improvement  of 

at  Little  Harbor,  N.  H.,  improvement  of 

at  Milwaukee  Bay,  Wis 

atKantnoket,  Mass.,  improvement  of 

atPointJudith,R.  I.,  establishment  of...' 

at  Portage  Lake.  Mich 

at  Sand  Beack,  Lake  Huron,  Mich 

at  Stonington,  Conn.,  improvement  of 

on  Lake  Pepin  at  Stockholm,  Wis 

SandvBay,  Cape  Ann,  Mass. 

Harlem  Kiver,  N.  Y.,  improvement  of 

Harrissecket  (Harraseeket)  River,  Me.,  examination  of 

Hayes,  Annie  £.  (schooner),  removal  of  wreck  of 

Hav  Lake  Channel,  St.  Mary's  River,  Mich.,  improvement  of.. 

Hell  Gate,  N.  Y.,  improvement  of  navigation  at 

Hemingway.  Eva  (pungy)/rem«iral  of  wreck  of 

Henry  and  Seaton  parks,  Washington,  D.  C 

Hero  Islands,  Yt.  (North  and  South),  channel  between 

Herr's  Island,  construction  of  dam  at 

Hiawassee  River,  Tenn.,  improvement  of 

Hingham  Harbor,  Mass.,  impi\)yement  of 

Historic  grounds,  location,  etc 

Homosassa  River  and  Bar  at  its  mouth,  Fla.,  examination  of. . . 

Hospital  Point,  cutting  of,  examination  of 

Housatonio  River^Conn., improvement  of 

Hudson  River,  K.  ¥.,  improvement  of 

Hudson  River,  ship-channel  between  Ellis  Island  and  deep 

water  in,  examination  of 

Hull's  Creek,  Ya..  examination  of 

gumboidt  Harbor  and  Bay,  Cal.,  improvement  of 
anting  Creek  at  its  month,  Ya.,  examination  of 

Huron  Harbor,  Ohio,  improve ment  of 

HyaaniSi  Mass.,  harbor  of  refuge  at,  improvement  of 
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at  Marcos  Hook,Pa.,ooii8tnictionof 

at  mouth  of  MiLRKingam  Blverf  Ohio,  oonstraction  of 

at  New  CfHitleL  Del.,  conatmction  of  ,--,x-,-, ,.,-,,._,,- 

at' or xi4)ar  Bismarck. I^ak.. examination  of- ......... .^r. ^.. 

• 

lie  Marthe  (Franoh  shii>).  ramoval  of  wraok  of 

Illinois Kivep. Til, .improvement of......  -.-.,..^,,,,^r^- ,..-,- 

TlUixoiw  and  Mi4«i<MtiDDi  Canal,  looatton  of  the ....^t 

Improvement  and  oare  af  pabli6  buildings  and  grounds.  Dis- 
trict of  Columbia 

2827 

Indiana  Chute,  Falls  of  the  Ohio  Biven  Improvement  of. 

Inland  water- way  between  B^ulbrt  Harbor  and  New  River, 

N.  C,  improvement  of 

Inland  water-way  between  New  Berne  and  Beaufort,  N.  C, 

improvement  of. 

Inland  water-way  from  Chluooteague  Bay,  Va.,  to  Delaware 

Bay  at  or  near  Lewea,  DeL,  improvement  of 

Inner  Harbor,  Michigan  City,  Ind..  bridge  aorosa  channel  of.. 

Interferences  with  navigation  by  bridges,  causeways,  etc 

Inswloh  Rivei\  Mass..  imnrovement  of 

2802 
2705 

Irondequoit  Bay,tihaimel  connecting  Lake  Ontario  with,  ex- 
amination of. 

2425 

Iron  pier  in  Delaware  Bay  near  Lewea,  DeL,  oonstruoUon  of  . . 

J. 
James  River.  Va..  imnrovement  of 

Jekyl  Creek.  Qa..  imnrovement  of 

Jersey  City  and  Ellis  Island,  N.  Y.,  ship-channel  between,  ex- 
amination of 

Joy  (schooner),  removal  of  wreck  of. 

2334 

Judiciary iSouare.  WashineUm.  D.  C...... .- 

2842 

K. 

Kanawha  River.  Oreat.  imnrovement  of 

and  dams  on 

. 

Kanawha  River.  Little,  improvement  of... 

Kansas  City  and  Memphis  Railway  and  Bridge  Company, 

bridge  of.  across  Missusippi  River  at  Memphto,  Tenn 

Kennf^bec  River,  Me^  improvement  of mK,,. 

Kcmnebunk  River.  Me.,  improvement  of... 

Kenosha  Harbor,  Wis..  Improvement  of............ 

Kenosha  Harbor,  Wis.,  for  reftige,  examination  of 

improvement  of. ...«.............._... - 

bndse  across,  near  Tyrone.  Ky 

bridge  across,  at  Frankfort^  Ky 

bridge  across  North  Fork  of,  at  mouth  of  Walker's  Creek. . 
operatinff.  etc..  locks  and  damson 

Kentnoky  tfnfon  Railway  Company,  bridge  of,  aoroas  North 
Fork  of  Kentucky  River 

Keokuk  and  Hamilton  Bridge  Company,  bridge  of,  across  Mis- 
sisdppi  River 

Elewannee  Harbor,  Wis.,  Improvement  of.... 

Keyport  Harbor,  ik.J.,  improvement  of 

Key  West  Harbor,  Fla.,  improvement  of  northwest  entrance  to . 
[                    Kingsley*«i  Creek,  bridge  acrow . . 

2707 

2496 

* 

K                     La  Fourche  Bayou,  La.,  improvement  of... 

La  Fourche  Bayou,  La.,  from  Donaldsonville  to  the  Gulf,  exam- 
ination of 

La  Grange  Bayou,  Fls .,  imnrovement  of 

Lake  Champlain,  N.  Y.  ana  Yt.,  improvement  of  Narrows  at. . 
Lake  George,  N.  Y.,  examination  of  .  .........  ax. 

2452 
2455 

Lake  Michigan,  canal-way  connecting  waters  of;  with  Calumet 
i                        River,  examination  of 

Lake  Pepin,  harbor  of  refuge  at  Stockholm 

Lakes.  Northern  and  Northwestern,  printiiig  and  distribution 

2865 

X                   Lambert's  Point,  Ya.,  approaolMS  to  Norfolk,  etc.,  botween 
Foit  Norfolk  and 

10 


IKDEX. 


PartL 


I  

Part  n.  Part  m.  'Part  IV. 

I  1 


L*  Trappe  River,  ICd.,  ezaraisatioD  of 

Laora  J.  (schooner),  removal  of  wr«rk  of 

Laarfnn  Coanty,  G«..  bridge  of,  acroM  OeoDe«  River 

Laws  of  Fiftieth  CoDgrcMUi.  aecond  aeaaiua,  aibctmg  Corpa  of 
En^iioera 

Lazaretto  Creek,  6a..  bridge  acroaa,  evo 

Leaf  River,  MisA.,  ezaoiiriiition  of 

Leavenworth  and  Platte  Comity  Bridge  Company,  bridge  ot, 
acrosa  Miaaonri  River 

Lee's  Slough,  examination  of  ChipoUt  River  6tmi  its  month 
to,  etc 

Leonardtown  Harbor,  Md.,  improvement  of 

Leveea,  MiAsiAnippi  River,  reporta  on  condition  of,  etc..  1887-'88. 

Lewes,  DeL,  constmction  of  iron  pier  in  Delaware  Bay,  near  .. 

Lewes,  Del.,  inland  water-way  from  Chincoteague  Bay  to  Del- 
aware Bay  near 

Lexington.  Jiich.,  for  breakwat<>r,  examination  of 

Licking  River,  Ky.,  improvement  of,  from  Farmers  to  West 
Liberty  

Little  Harbor,  N.  H.,  harbor  of  refnge  at,  improTenient  of — 

Little  Kanawha  River,  W.  Va.,  improvement  of 

Little  Pee  Dee  River,  S.  C,  improvement  of 

Little  Red  River,  Ark.,  improvement  of 

Little  River,  La.,  improvement  of 

Little  River,  Mo.ana  Ark.,  improvement  of 

Little  Salem  Creek,  N.  J.,  examination  of 

Little  So<l us  Harbor,  N.  Y.,  improvement  of 

Lizzie  (schooner),  removal  of  wreck  of 

Lock  and  Dam  No.  9,  Monongahela  River,  operating  and  care  of. 

Loeks  and  dams: 

on  Great  Kanawha  River,  operating  and  care  of 

on  Green  and  Barren  ri vern,  Ky ..  operating,  etc 

on  Kentucky  River,  Ky.,  operating,  etc 

on  MuMkingnra  River,  operating  and  care  of 

on  the  Fox  and  Wiaconsin  rivers,  operating  and  care  of. .. 

Long  Point,  R.  L.  to  deepen  water  on  the  Bur,  Greenwich  Bay. 

Louisa  Fork,  of  Big  Sandy  River,  Ky.,  examination  of. 

Louinvilleand  Jeifersonviile  Bridge  Company ,  bridge  of,  across 
Ohio  River 

Louisville  and  Nashville  Railroad,  bridge  aoross  Kentucky 
River 

Louisville  and  Portland  Canal,  operating  and  care  of 

Lonisvilln  Southern  Railway  Company,  bridge  of,  across  Ken- 
tucky River • 

Lower  Cumberland  River,  Tenn.,  examination  of 

Lower  Willamette  and  Columbia  rivers,  Oregon,  improvement 
of,  below  Portland 

Lubec  Channel,  Me.,  improvement  of 

Lndington  Harbor, Mica.,  improvement  of - 

Lnmber  River,  N.  C,  bridges  across 

Lumber  River,  N.C.,  Improvementof 

Lynn  Harbor,  Mass.,  improvement  of 
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147 

413 
193 
372 

126 


Machodac  River,  Va.,  examination  of 

Mackey's  Creek,  K.  C.,  examination  of 

Macon  Bayou,  La.,  improvementof 

Hahon  Ri ver,  Del. ,  examination  of 

Maiden  River,  Mtiss.,  examination  of 

Manatee  River,  Fla.,  improvement  of 

Manchao  Bayou,  La.,  examination  of 

Manchester  Harbor,  Mass.,  improvement  of 

Manistee  Harbor,  Mich.,  improvementof 

Manistiqiie  Harbor,  Mich.,  improvement  of 

Manitowoc  Harbor,  Wis.,  improvement  of 

Man  ok  in  River,  Md.,  examination  of 

Mwntua  Creek,  N.  J.,  improvement  of 

Maple  Leaf  (steamer),  removal  of  wreck  of 

Maps,  military  and  geographical,  compilation  of 

Marcus  Hook,  Pa.,  construction  of  ice-harbor  at 

Marinette,  Wis.,  bridge  of,  across  Menomonee  River 

Marquette  Harbor,  Mich.,  establishment  of  harbor  lines  at 

Mam  uette  Harbor,  Mich.,  improvement  of 

Martha's  Vineyard,  inner  and  outer  harbor  at  Edgartown,  Mass. , 

examination  of 

Mary  (schooner),  removal  of  wreck  of 

Matagorda  Bay,  Tex.,  inlet  to,  improvement  of 

MattopoQl  River,  Va.,  improvement  of 

Maumee  Valley,  examination  of  historic  grounds,  etc.,  in 

Maurice  River,  rl.J.,  improvement  of 
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Hedoma€  BiTer,  He. ,  oxaminAtion  of 

KemphU  and  Charleston  Bailroad  Company,  bridge  of,  across 

Tennessee  River /... 

Henomonee  Harbor,  MIoh.  and  Wis.,  iraproTement  of 

ICenomonee  Harbor,  Wis.,  examinatiou  of 

Henomonee,  Hlch.,  bridge,  across  Henomonee  River,  by  city  of. 

Henomonee  River,  bridee  across 

Herrimso  River,  Hass.,  improvement  of 

Hiohigan  City  Harbor,  Ina.,  improvement  of  inner  liarbor 

'  Hiohigan  City  Harbor,  Ind.,  improvement  of  oater  harbor 

Hiohigan  City,  Inner  harbor,  bndge  across  channel  of 

Hilford  Harmir,  Conn.,  improvement  of 

Hititary  and  geographical  maps 

Hill  Creek,  iron^pile  bridge  over,  at  Fort  Honroe,  Ya 

HUitary  works,  etc.,  in  the  Haomee  Yalley 

Hilwaakee  Bay.  Wis.,  harbprof  refageat 

Hilwaakee  Harbor,  Wis.,  improvement  of 

Hinnesota  Point,  at  Superior,  Wis.,  exam Ination  of 

Hinnesota  River,  Hinn.,  improvement  of 

Hingo  Creek,  S.C.,  Improvement  of 

Hispilllon  Creek,  DeL,  improvement  of 

Hississippi  River: 

bridge' across,  above  Hannibal,  Ho 

bridjze  across,  at  Keokuk,  Iowa « 

bridge  across,  at  Hemphis,  Tenn 

bridge  across,  at  St.  Loais,  Ho 

examination  of,  at  and  near  the  head  of  Beaver  Island 

discharge  observations,  results,  etc 

examination  of  Bayons  Terrebonne  and  Black  for  water- 
way between  Berwicks  Bay  and 

index  to  survey  and  river  regimen  data 

reports  on  condition  of  levees  in  1887  and  1888 

table  of  extremes  of  high  and  low  water,  etc 

improvement  of,  above  Falls  of  St.  Anthony,  Hinn 

improvement  of,  at  Des  Hoines  Rapids 

improvement  of,  between  the  Des  Moines  Rapids  and  the 
mon^  of  the  Illinois  River 

improvement  of,  between  the  Ohio  and  Illinois  rivers 

improvement  of,  fh>m  Minneapolis  to  Des  Moines  Rapids . 

Improvement  of  harbor  at  New  Orleans 

removing  snags  and  wrecicsfirom 

reservoin  at  headwaters  of 

South  Pass  of,  inspection  of  improvements  at 

sorveys  for  reservoirs  at  the  source  of 

the  main  slough  at  Hamilton,  lU 

tipper,  operations  of  snag-boats  on 

water-gauges  on 

Hississippi  River  Commission : 

annual  report  for  fiscal  year  ending  June  30, 1889 

improvement  of  harbor  at  New  Orleans 

inaex  to  discharge  observations,  Mississippi  River  and 
tribntaries 

index  to  survey  and  river  regimen  data 

rectification  of  Bed  and  Atohafalaya  rivers 

report  of  AseiHtant  Engineer  Ookerson  on  depths  at 
orossi  n  gs,  Cairo  to  Red  River 

report  of  Captain  Kingman  upon  operations  in  the  fourth 
aistrlot 

reports  of  Captain  Leach  npon  operation  in  first  and  second 
districts 

report  of  Captain  Rnasell  npon  operations  in  third  district. 

reports  on  condition  of  levees  in  1887  and  1888 

report  of  the  Secretary  of  the 

report  of  secretary  of  construction  committee,  etc 

resnlts  of  discharge  observations,  etc 

table  of  extremes  of  high  and  low  water,  Hississippi  River 
•         and  tribntaries , 

supplemental  report  of,  December  28, 1888 

Hissouri  River: 

at  Haiml,  Ho.,  examination  of 

bridge  acrosti  between  Kansas  City,  Ho.,  and  a  point  5 
miles  below -. 

bridge  across,  between  Leavenworth,  Kans.,  and  Platte 
County,  Ho 

bridge  across,  between  the  <}ity  of  Kansas  and  town  of 
Sibley,  Ho 

removing  snags  and  wrecks  firom 

Upper,  ice-harbor  on,  examination  of 

Hissoari  River  Commission : 

Annnid  report  for  fiscal  year  ending  Jane  30, 1889 

construction  above  ffionx  City,  at  Sioux  City,  and  at  Omaha. 
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Miiwoari  &iv«r  CominiMloii— Continued : 

oonstraction  at  KftnMas  Citv.  MUmi,  ftc 

construction  at  Platbiraoath.  Nebraska  City,  Balo,  St. 
Joeepb,  Leavenworth,  and  Atchiaon 

report  of  Lieat.  H.  M.  Chittenden,  Corpe  of  Enfdneera 

report  of  the  Secretary 

report  of  Mr.  S.  Water*  Fox,  division  engineer 

report  of  Mr.  Samnel  H.  Young,  division  engineer 

snrvey  obRervati<^n8 

Mobile  Harbor,  Ala.,  improvement  of 

Mokelamne  Kivcr.Cal.,  improvement  of 

MoUne  City  Harbor.  111.,  examination  of 

Honbegau  iHla'id  Harbor,  Me.,  examination  of 

MouonjEahela  River,  W.  Va.  and  Pa,,  improvement  of 

Monongahela  River,  aliove  npper  dam,  w.  Va.,  examination  of. 
MononKaheln  Rivor,  operating  and  care  of  Lock  and  Dam  No.  9 

Monroe  Harbor,  Mich.,  examination  of « 

Mouroe  Harbor,  Mich.,  improvement  of 

Moodna  (or  Murderer's)  Creek,  N.  Y.,  bridire  across , 

Mooso-a-l>ec  Bar,  Jonesport,  Me.,  improvement  of 

Moorings,  public,  at  Fort  Rosa,  Fisk's  Mill.  Fish  Hook,  Shelter 

Cove,  ana  Trinidad.  Cal 

Mormon  and  Stockton  sloughs,  Cal.,  San  JoAqoin  River,  im- 
provement of  

Morton,  Sailie  C.  (scboonpr).  removal  of  wreck  of 

Mount  Desert,  Me.,  breakwater  at , 

Mount  Vernon,  Va.,  channel  at,  improvement  of 

Mount  Vernon,  Vs.,  survey  of  road  from  Aqaednct  Bridge  to 

Mouth  of  Black  Ri vw,  Mich.,  improvement  of , 

Mouth  of  Chagrin  River,  near  Willoughby,  Ohio,  examination 
of   .' 


Month  of  Colnmbia  River,  Oregon  and  Washington,  improve- 
ment of    .  , 


Month  of  Coqnille  River,  Oregon,  improvement  of 

Months  of  SfCcramento  and  San  Joaquin  rivers,  CaL,  survey  of. 

Muskegon  Harbor,  Mich.,  improvement  of 

MuHkingnm  River, Ohio : 

bridge  across,  at  Stockport  Ohio 

bridges  across,  at  Zanesville 

bridge  across,  between  Beverly^md  WatedTord 

bridge  across,  LowoU  Canal 

construction  of  ice-harbor  at  month  of 

1  Vom  Zanesville  to  Dresden,  examination  of 

improvement  of 

operating  and  care  of  locks  and  dams  on 

Mysnc  River,  Conn.,  examination  of. 


Nausemond  River,  Ta.,  improvement  of 

Nanticoke  River,  from  Sealbrd  to  Concord,  Del.,  examination 
of 


Nantucket,  Mass.,  harbor  of  refusre  at,  improvement  of. 

Napa  River,  Cal.,  improvementof 

Nairagansett  Bay  and  Providence  River,  R.  I.,  improvement  of. 

Narragansett  Bay,  at  the  mouth  of  Narrow  River,  R.  L,  exami- 
nation of 

Nari-aguaguB  River.  Me.,  improvementof 

Narrows  at  Lake  Charaplain,  N.Y.  uid  Vt.,  improvement  of 

Naasawaddox  River,  Ma.,  examination  of 

Neches  River,  Tex.,  improvement  of 

Nehalera  Bay  and  Bar,  Oregon,  examination  of 

Neuse  River,  N.  C. ,  improvement  of 

Neva,  removal  of  wreck  of 

New  Bedford  Harbor,  Maes.,  improvement  of 

Kewburvport  Harbor,  Mass.,  improvement  of 

New  Castle.  Del..  couHtruction  of  ice-harl>or  at 

New  Haven  Haroor,  Conn.,  breakwater  at,  construction  of 

New  Haven  Harbor,  Conu.,  improvement  of 

New  London  Harbor,  Conn.,  examination  of 

New  London  Harbor, Conn.,  improvementof 

Now  Orleans  Harbor,  La.,  improvement  of 

New  OrleauH  Harbor,  La.  (Algiers),  removal  of  wreck  from... 

Newport  Harbor,  R, I.,  improvementof 

New  Kiver,  N.  C,  improvement  of 

New  Kiver,  N.  C.,  wat+^r-way  between  Swansborough  and 

New  River,  Va.  and  W.  Va. ,  improvement  of 

New  Rochelle  Harlior,  N.  Y.,  improvement  of 

NewUjwn  Creek,  N.  Y.,  improvement  of 

New  York  Central  and  Hudson  River  Railroad  Company, 
bridge  of,  across  Moodna  Creek 
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Subject. 


New  Tork  Hurbor,  establishment  of  harbor  lines  at , 

If ew  York  Harbor,  K.  T.,  improTement  of , 

Kew  7ork  Harbor,  K.  Ym  removal  ofwreokftom 

Kew  York  Harbor,  sea*waU  at  Davis  Island,  N.  Y.,  improve- 
ment of : 

Niagara  Fidls,  water-way  aronnd,  examination  of 

Klagara  Biver and  Tonawanda  Harbor,  N.  Y.,  improvement  of. 

Kominl  Greek,  Ya.,  improvement  of , 

Kootsadk  Biver,  Wash.,  improvement  of 

Korfolk  Harbor,  establishment  of  harbor  lines  at 

Norfolk  Harbor  and  its  approsobeSiYa.,  improvement  of 

Korfolk  Harbor,  approacn  to,  and  U.  S.  (Norfolk)  navy -yard, 
improvement  of 

Korta  £ast  Biver,  Gape  Fear,  K.  G.,  examination  of 

North  East  Biver,  Md..  examination  of . 

North  Sdisto  Biver,  to  connect  with  Soath  Bdisto  by  St. 
Pierre  Biver  and  South  Creek,  8.  G.,  examination  of 

Nortii  and  South  Hero  I»lands,  improvement  of  channel  between . 

Northern  and  Northwestern  Lakes,  prtntlnff,  etc,  charts  qf. . . . 

North  Palonse  Biver,  Wash.,  examination  of 

North  Biver  Bar,  N.  G.,  improvement  of 

Northwest  entrance  to  Key  West  Harbor,  Fla.,  improvement 
of. 
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Norwalk  Harbor.  Gonn.,  improvement  of . 
Noxubee  Biver,  Miss.,  improvement  of .. . 


Oakland  Harbor,  Cal.,  improvement  of 

Oak  Orchard  Harbor,  N.Y  ,  improvement  of 

Oocohannock  Biver,  Md.,  examination  of 

Ocooquan  Greek,  Ya.,examlnation  of 

Oocnpaney  of  and  ii\}nry  to  public  works  by  corporations  and 

individuals > 

Ocklawaha  Biver,  from  its  mouth  to  Lake  GriflBn,  Fla.,examlr4i- 

tioaof 

Oomnlicee  Biver,  6a.: 

bridge  across 

examination  of 

improvement  of * 

Oconee  Biver,  Oa.: 

bridice  across  at  or  near  Dublin 

examination  of 

improvement  of 

Oconto  Harbor,  Wis.,  examination  of ^ 

Oconto  Harbor.  Wis.,  improvement  of 

Ocracoke  Lalet,  N.O.,  examination  of 

Office  of  the  Ghief  of  Bnjdneers 

Officers  of  the  Corps  of  Ensineers 

Officers  of  the  Corps  of  Sngineers,  nnmber  of,  rank  and 

dntiesof 

Ocdensburgh  Harbor,  N.  Y.,  improvement  of 

Ohio  Biver: 

hridce  across,  from  Wheeling,  W.  Ya.,  to  Martin's  Ferry, 
Ohio 

bridge  across,  at  Beaver.  Pa 

bridge  across,  between  Louisville,  Ky.,and  JefTersonviUe, 
Ind 

bridge  across,  at  Steubenville,  Ohio 

improvement  of 

improvement  of  Falls  of. 

improvement  of  Indiana  Chute 

operating  and  care  of  Davis  Island  dam  on 

Olcott  Harbor.  N.  Y.,  improvement  of 

Old  Colony  Bailroad  Company,  bridge  of.  across  Taunton  Biver. 

Onancook  Harbor,  Va.,  examination  of 

Ontonagon  Harbor,  Mich.,  improvement  of 

Oostenaula  and  Coosawatee  nvera,  Ga.,  bridgfw  across 

Oregon  Bailway  and  Navigation  Company,  bridge  of,  across 

Snake  Biver 

Osage  Biver,  Mo.,  improvement  of 

Osage  Biver,  Mo.,  from  its  month  to  5  miles  above  the  first 

sIkwI,  examination  of 

Oswego  Harbor.  N.  Y. .  improvement  of. 

Otter  Creek,  Vt.,  improvement  of 

Oaachita  Biver,  Ark.,  improvement  of.  above  Camden 

Ouachita  Biver,  La.  and  Axk.,  from  mouth  to  head  of  navigation, 

examination  of 

Onaohita  and  Black  rivers.  Ark.  and  La.,  improvement  of 

Owendaw  and  Wando  rivers,  S.C.,  examination  of 

Owen  sborough  Harbor,  Ky.,  examination  of 
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Pamlico  River,  K.  C,  bridm  acroM,  etc 

PmdHca  sod  Tar  Hyern.  N.C.,  Improrement  of 

Pamvuiky  River,  Va.,  iraprovement  of 

Painan)ty  Rlvei^  Ya.,  removal  of  wreck  at  Skidmore's  Bar,  in. 

PaMafEonla  River,  MIbs.,  improvement  of 

Paaqnotank  River,  above  the  mouth  of  Turner's  Cnt^  X.  C,  ex- 
amination of 

Pansaic  River,  N.  J.,  improvement  of,  above  Newark 

Paaaaic  River,  K.  J.,  improvement  of,  below  Newark 

PaM  Cavallo  Inlet,  improvement  of 

Patapsoo  River,  Md.,  channel  to  Baltimore,  improvement  of. .. 

Patapsoo  River.  Md.,  removinir  sunken  vessel  from,  etc 

Patrick,  Auto  Mobile  controllable  torpedo 

Patnzent  River.  Md.,  improvement  of,  from  Benedict  to  Hill's 
Landinff 

Pawcatuok  River,  R.  I.  and  Conn.,  improvement  of 

Pawpaw  River,  Mich.,  bridge  across,  etc 

Pawtocket  River,  R.  L,  improvement  of 

Pearl  River,  Miss. : 

improvement  ot  below  Jackson 

improvement  of  from  Jackson  to  Carthaf^e 

improvement  of;  between  Edinburgh  and  Carthage 

Pease  River.  Fla.,  improvement  of 

Pembroke  Harbor  and  Channel,  Me.,  examination  of 

Penfleld  Reei^  Conn.,  examination  for  breakwater  from  Fair- 
weaUier  Island  to 

Penobscot  River,  Me.,  improvement  of , 

Pensaoola  Harbor,  Fla.,  improvement  of 

Pensacola  Harbor,  Fla.,  reaurvey  of  outer  and  inner  bars  at,  ex- 
amination of 

Pensacola  Harbor,  Fla.,  removal  of  wreck  from  entrance  to. . . 

Pensaukee  Harbor,  Wis.,  improvement  of 

Pentwater  Harbor,  Mich.,  improvement  of 

Petaluraa  Creek,  CaL,  improvement  of i . 

Petersburg  Harbor,  va.,  improvement  of  Appomattox  River, 
etc.,  anodiverting  water  above,  etc 

Petit  Jean  River,  Ark.,  improvement  of 

Petoskey  Harbor,  Mich., examination  of :... 

Pettingill  ( bark) ,  removal  of  wreck  of 

Potty's  Island,  Philadelphia  Harbor,  removal  of 

Phaua,  Boffue,  Miss.,  examination  of 

Philadelphia,  Pa.,  United  States  Commission  Advisory  to  the 
Board  of  Harbor  Commissioners  of 

Philadelphia  Harbor,  Pa.,  removal  of  islahds  in  fh>nt  of 

Pier,  iron,  construction  ox;  in  Delaware  Bay,  near  Lewes,  Del. . 

Pine  Lake,  Mich.,  entrance  to,  improvement  of 

Pine  River  at  St.  Clair  City,  Mich.,  examination  of 

Pittsburgh  and  Lake  Erie  Railroad  Company,  bridge  at,  across 
OhioSUver * 

Pittsburgh,  Cincinnati  and  St.  Louis  Railway  Company,  bridge 
of,  across  Ohio  River 

Plaquemine,  Bayou,  La.,  improvement  of 

Plaquemine,  Bayou,  La.,  securing  month  of,  from  erosion 

Plattsburgh  Harbor,  N.  Y.,  improvement  of '. 

Plattsburgh  Harbor,  Tt.,  for  extension  of  breakwater,  exami- 
nation of 

Pleasant  River  firom  Columbia  Falls  to  its  month.  Me.,  exami- 
nation of 

Plymouth  Harbor,  Mass.,  Goose  Point  Channel,  examination  of. 

Plymouth  Harbor,  Mass.,  improvement  of 

Pooomoke  River,  Md.,  improvement  of 

Pohit  Judith  Pond,  R.  I.,  entrance  to,  examination  of 

Portaee  Lake,  Mich.,  establishment  and  maintenance  of  har- 
bor lines  in  

Portage  Lake.  Mich.,  harbor  of  refuge  at 

i'ort  Austin,  Mich.,  for  breakwater,  examination  of 

Port  Chester  Harbor,  N.  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Port  Jefferson  Inlet,  Long  Island,  K.  Y.,  examination  of 

Portland  Harbor,  Me.,  channel  in  Back  Cove,  improvement  of. . 

Portland  Harbor,  Me.,  improvement  of 

Port  Sanilac  JMich.,  for  harbor  of  refuge,  examination  of. 

Portsmouth  Harbor,  N.  H.,  Improvement  of 

Portsmouth  Harbor,  Va.,  establishment  of  harbor  lines  at  — 

Postat  Willeto Point 

Port  Washington  Harbor,  Wis.,  improvement  of 

Potean  River,  bridge  across,  near  \  ort  Smith,  Ark 
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SUBJBCT. 


Potomao  River: 

obADDel  croBsiDir  from  Alexandria,  Ta.,  to  the  Maryland 

aide,  examlnatloD  of 

oonstruction  of  bridge  acroea  fiaatem  Branch  o^  at  Wash- 
ington, D.  O 

Eastern  Branch  of.  Hd.,  examination  of 

at  Washington,  D.  C,  improvement  of 

improvement  of  channel  at  Mt  Vernon,  Va 

raconstmotion  of  Aqaedaot  Bridge  aoroM,  at  Washington, 

D.C 

South  Branch  of,  W.Ya.,  examination  of 

Powow  River,  Mass.,  iniprovement  of 

Presque  Isle,  preservation  of  i>enin8ala  at 

Prime  flook  Creole,  Del.,  examination  of 

Providence  Harbor,  R.  I.,  Green  Jacket  Hhoal,  removal  of 

Providence  River  and  Narragansett  Bay,  R.  I.,  improvement  of. 

Provinceto wn  Harbor,  Mass.,  im  proveraon  t  of 

Public  btuldings  and  gronnda.  liistriot  of  Colombia,  improve- 
ment and  care  of 

Public  bnildinga  and  grounds,  estimates  for  Waahington, 
D.C 


Pnblio  moorings  on  northern  coaat  of  California,  examination 
for  establishment  of 

Public  works,  occnpanoy  of,  and  ii\)nry  to,  by  corporations 
and  individuals 

Pnt-iu'Bay  Island,  borisl  place  on,  examination  of... 


Qnanicaasee  River,  Mich.,  examination  of. 
QnanUco  Creek,  Va.,  examination  of 


Racine  Harbor,  Wis.,  examination  of 

Racine  Harbor.  Wis.,  improvement  of. 

Raft,  removal  of,  from  Gaadelonpe  River,  Tex 

Randolph  and  "Kansas  City  Bridge  Company,  bridge  of^  across 

Missouri  River 

RappahannockRiver,Va.,  improvement  of 

Rappahannock  River,  Va..  improvement  of,  at  Urbana  Creek  . . 

Rahway  River.  N.  J.,  improvement  of 

Raritan  Bay,  K.  J.,  improvement  of 

Raritan  River,  N.  J.,  improvement  of 

Raritan  River  Railroad  Company,  bridge  of.  across  South  River, 

N.  J 


Reconnaissances  Mid  explorations 

Reconnaissances  and  surveys  in  military  divisions,  etc,  esti- 
mates for  , 

Recruiting  for  Battalion  of  Engineers , 

Red  River,  Arlc,  imp rovement  of,  above  Fulton , 

Red  River.  La.,  rectification  of,  etc 

Red  River,  La.  and  Ark.,  improvement  of 

Red  River.La.and  Ark.,  survey  of 

Red  River  of  the  Noriii,  bridge  acrosa,  at  Des  Mors  avenue. 
Grand  For ka.  Oak , 

Red  River  of  the  North,  bridge  across,  at  Minnesota  avenue. 
Grand  Forks,  Dak , 

R«d  River  of  the  North,  Minn,  and  Dak.,  improvement  of 

Redwood  Hat  I M>r.  Cal.,  improvement  of 

Removing  obstructions  in  Arkansas  River,  Ark 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri 
rivers 

Reservations  east  of  Capitol,  Washington,  D.  C 

Reservations  north  of  Pennsylvania  avenue,  etc.,  Washington, 
D.C 


Reservoirs  at  headwaters  of  the  Mississippi  River 

Resnrvey  of  outer  and  inner  bars  at  Pensacola,  Fla.,  examina- 
tion of . 

Rice's  Point,  St.  Louis  Bay,  Minn.,  channel  encroached  upon 


by  pier,  etc 

Bio  Grande,  N.  Mex.,  fit>m  Embudo  to  £1  Paso,  Tex.,  examina- 
tion of 

River  and  harbor  improvements 

River  and  harbor  improvements.  Board  of  Engineers  for 

Road  from  Aqueduct  Bridge  to  Mount  Vernon,  Va.,  survey  of. 

Roads  and  bridges,  oonstruction  of,  in  Yellowntone  Park 

Roanoke  River,  N.  C.  and  Va.,  improvement  of. 

Roanoke  River,  Va.,  between  ClarksTllle  and  Eaton  Falls,  ex- 
amination of 
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Boclclaad  Harbor,  Me.,  tmproveiaent  of. 

BockpoTt  Harbor.  Mo.,  im]irovement  of 

Bomlo.y  Marsh,  6a.,  improvemeDi  of 

Bondewar  and  Vldal  bayona,  ramoTlDg  obatrodioiis  from 

Sondoiit  Harbor.  K.  T.,  UDproTement  of , 

Bongo  Biver,  Micb.,  improTement  of , 

Boond  Lake,  cbannol  between  Lake  MichiKan  and  bridge 

acroaa 

Bonae's  Point,  Lake  ChampLain,  K.  Y.,  ^oostmotion  of  bNiik- 

waterat 


Sabine  Pam,  Tex.,  improrement  of 

Sabine  Biver,  La.  and  Tex.,  Improremeni  of 

Sackett's  Harbor,  N.  T.,  improTement  of. 

Saco  Biver,  Me.,  improvement  of. , 

Saoo  Biver,  Me.,  construction  of  breakwater  at 

Sacramento  Biver,  Gal.,  survey  of  month  of , 

Sacramento  and  Feather  rivers,  Cal.,  improvement  of 

Saginaw  Biver.  Mich.,  improvement  of 

St.  Andrew's  Bay,  Fla.,  examination  of 

St  Angustine  Harbor,  Fla.,  improvement  of 

St.  Clair  Flats  Canal,  Mich , 

St.  Clair  Flats  Canal,  operating  and  care  of 

St.  Clair  Biver,  Mleh.,  Algonao  on,  examination  of 

St. Croix  Biver,  Me., examination  of 

St.  Croix  Biver,  Wis.  and  Minn.,  improvement  of 

St.  Croix  Biver,  Wis.  and  Minn.,  obstruction  to  navigation  by 

booms,  piers,  logs,  etc 

St.  Croix  Biver,  surveys  for  reservoir  at  the  source  of 

St.  Francis  Biver,  Ark.,  bridge  across 

St  Francis  Biver,  Ark.,  improvement  of 

St  Francis  Biver,  Mo.,  improvement  of 

St  Jerome's  Creek,  Mjl.,  improvement  of  entrance  to  harbor  at. 

St  John,  Bavou,  Lit,  examination  of 

St  John's  Biver,  Fla.,  Improvement  of 

St  Jolm's  Biver,  Fla.,  removal  of  wrecks  from 

St  Jones  Biver,  Del.,  improvement  of. 

St  Joseph  Harbor,  Mich.,  improvement  of 

St.  Joseph  Biver,  Mich.,  bridge  across,  near  mouth 

St  Joseph  Biver.  Mich.,  improvement  of 

St  Lawrence  Biver,  N.  x .,  shoals  between  Sister  Islands  and 

Cross-over  Light  examination  of 

St  Lonis,  Arkansas  and  Texas  Bailroad  Company,  bridge  of; 

across  St.  Francis  Biver 

St  Louis  Bay,  Minn,  and  Wis.,  channel  encroached  ui>oii  east 

of  Bice's  Point,  in 

St  Louis  Bay  and  Superior  Bay,  Wis.,  improvement  in  harbor  at. 

St  Louis  Harbor,  Mo.,  exsmination  of 

St  Louis  Merchants'  Bridge  Company,  bridge  of,  across  Mis- 
sissippi Biver 

St  Louis  Biver,  Minn.,  bridge  across 

St  Mark's  River  and  bar  at  its  mouth,  Fla.,  examination  of.... 

St.  Marv's  Falls  CanaU  Mich.,  operating  and  care  of 

StMary's  Falls  Canal,  dry-dock  at  

St  Mary's  Falls  Canal  and  Biver,  Mich..  ImprovemeDt  of 

St  Mary's  Kiver,  Mich.,  improvement  of  Hay  Lake  Channel.. 
St  Paul  and  Duluth  Bailway  Company,  bridge  of,  across  St 

Lonis  River 

St  Pierre  River,  S.  C,  connect  North  and  South  Bdisto  rivers 

by  South  Creek  and 

Salem  Harbor,  Mass.,  examination  of 

Salkieh at chie  Biver,  S.  C,  improvement  of 

Salmon  River,  N.  Y.,  examination  of 

Salmon  River,  Lake  Ontario,  harbor  at  mouth  of,  examination 

of 


Saluda  River  (Broad  and),  above  Columbia,  S  C,  examination 
of 

San  Buenaventura  Harbor,  Cal.,  examination  of 

Sand  Beach.  Lake  Huron,  Mich.,  harbor  of  refuge  at 

San  Diego  Harbor,  Cal.,  improvement  of , 

Sandusky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay,  Cape  Ann,  Mass.,  harbor  of  refuge  at 

San  Francisco  Harbor,  Cal.,  survey  of 

'  San  Joaquin  Biver,  Cal.,  improvement  of  Stockton  and  Mor- 
mon sloughs 

San  Joaquin  River,  Cal.,  survey  of  month  of 

Sau  Luis  Obispo  Harbor,  CaL,  improvement  of 

San  Pablo  Bay,  Cal.,  survey  of 
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San  Simeon  Bay.  Cal.,  examioation  of 

Santee  Kiver,  b.  C,  iraprovement  of 

Santiazo  Brasoa  Harbor,  Tex. ,  improvement  of 

Sarasota  Bay,  Fla..  examinution  of 

Sassafras  River,  Md. .  examiuatio A  of 

Saa^a*  nek  Harbor,  Mich.,  improvement  of 

SauKAtnck  Harbor,  Mich.,  examination  of  

Satigeriles  Harbor,  N.  Y.,  improvement  of 

Savannah  Harbor,  Ga.,  eBtablisbment  of  harbor  linee  at 

Savannah  Kiver,  Ga. : 

improvement  of 

improvement  of,  aboTe  Aaeueta 

damage  to  the  Yemezobia  freshet  bank,  etc.,  examinar 
tion  of 

above  Anf^usta  and  between  Augusta  and  Anderson  viUe. 

Ga.,  examination  of 

Savannah  Ki  vpr  aud  Harbor  Ga. ,  Improvement  of 

School  o  Application  at  Willets  Point 

Schuylkill  Kiver,  Pa.,  improvement  of 

Scituiatu  Harbor,  Mads.,  improvement  of 

Seaconnet  Point,  R.  L,  view  to  coostmcting  breakwater  at 
B^sh  in j:  Place  Cove : 

Seaton  and  Henry  Parks,  Washington.  D.  C 

Sea-wall  at  Davis  IslandL,  New  York'Harbor,  N.  Y.,  improve- 
ment of 

Shallotte-Klveik  N.  C,  examination  of 

Sheboygan  Harbor,  wis.,  improvement  of 

Sheepshead  Bay,  N.  Y., improvement  of 

Shelter  Cove,  Oal.,  pablio  mooring  at,  examination  for  estab- 
ILshmentof 

Sfaip-obanuel  between  deep  water  in  Hudson  River  and  Ellis 
laland,  examination  of 

Ship-channel  in  Galveston  Bay,  Tex.,  improvement  of 

Shoal,  Green  Jacket,  removal  of 

Shrewsbury  River,  N.  J.,  improvement  of •. 

Sipsey  River,  Ala.,  from  the  Tombigbee  River  at  Vienna  to 
Texas,  examination  of 

Sister  Islands  uid  CroBS-ov«r  Light,  shoals  between,  examina- 
tion of     «. 

Siuslaw  River  and  Bar,  Oregon,  examination  of 

Skaffit  River,  "Waah.,  improvement  of 

Skidraore'R  Bar  Pamunky  River,  Va.,  removal  of  wreck  at  — 

Smith's  Island,  Philadelphia  Harbor,  removal  of 

Smithsonian  Park,  Washington^  D.  C    

Snake  and  Upper  Columbia  rivers,  Oregon  and  Wash.,  im- 
provement of 

Snake  River,  brid^reacroes,  near  Texas  Ferry,  Wash 

Snohomish  River,  w^ash.,  improvement  of 

Snoqualmie  River,  Wash. ,  improvement  of 

Socastee  Creek,  S.C.,  examination  of 

South  Branch  of  the  Potomac  River,  W.  Ya.,  examination  of. . 

SouUi  Creek,  S.  C,  connect  North  and  South  Edisto  rivers  by 
St.  Pierre  Rirer  an  J 

South  East  River,  Md.,  examination  of 

South  Edibto  River,  to  connect  with  North  Edisto  by  St. 
Pierre  River  and  South  Creek,  S.C.,  examination  of 

South  Fork  of  Cumberland  River,  Ky.,  improvement  of 

South  Haven  Harbor,  Mich.,  improvement  of 

South  Hero  Islands,  channel  between  North  and 

South  Pass  of  the  Mississippi  River,  inspection  of  improve- 
ments at 

South  River,  N.  J.,  improvement  of 

South  River,  N.  J.,  bridge  across 

Stage  Harbor  at  Chatham,  Mass..  examination  of 

Stamford  Harbor,  Conn.,  improvement  of 

Statement  of  fbnds,  Willets  Point 

Staten  Island  and  New  Jersey,  improvement  of  channel  be- 
tween   

Staunton  River,  Ya.,  improvement  of,  between  Brook  Neal 
and  Randolph 

Staunton  Kiver,  Ya.,  improvement  of,  between  Pig  River  and 
Brook  Neal 

Steele's  Bayou.  Miss.,  improvement  of 

Steilaqnamish  River,  Waah. ,  improvement  of 

Still  Pond  Hsrbor,  Md.,  examination  of 

Stockholm,  Wis. ,  harbor  of  refuge  at 

Stockton  and  Mormon  sloughs,  Cal.,  San  Joaquin  River,  im- 
provement of 

Stonington.  Conn.,  harbor  of  refuge  at,  improvement  of 

Straits  of  Carquinez,  Cal.,  survey  of... 


348 
164 
206 
176 
112 
302 
306 

72  761 
307 

159 
100 

164 

164 
158 

18  467 

97 

40  582 
4 

649 


458 
140 
:i8() 
83  814 

353 

83  801 
203 

50  626 

02  836 

193 

344 
3.S8 
361 

96 


363 
370 
361 
361 
IfiH 
124 


112 

168 
247 
302 
340 

194 
01  834 

376 

44  599 
6.5  712 

483 

86  821 

132 

133 
214 
361 
112 
234 


54  637 


Page. 


Partll.IPartlll.  Part  IV 


1182 
924 

1285 

1237 
1241 

1282 

1220 
864 


1025 
863 


1214 
994 

1208 
Oil 

1208 


1467 


1668 


2189 
2202 


2003 


1646 


248C 


2634 


2498 


2462 
2501 

2833 

2583 

2561 
2561 


18«6 
2L91 


1020 
1022 

906 


1615 

1777 


2444 


2561 

2484 
2478 


JfiNG  89 'J 


18 


INDEX. 


SUBJKCT 


Sturgeon  Bay  Canal,  Win.,  harbor  of  refuge  at  entrance  of 

Suisiin  Bay.Cal.,  sarvey  of 

Snrapawanus  Inlet,  N.  x..  Improvement  of 

Superior  Bay  and  St.  Louin  Bay  Harbor  Win.,  Improvement  of 

Surveys  and  examiuatioos  of  rivera  and  harbors,  estiraaten  for. 

Surveys  and  reconnainsances  in  military  divisions  and  depart- 
ments, estimates  for 

Surveys  for  reservoin*  at  head  waters  of  Mississippi,  St  Croix, 
Chippewa,  and  WiAcimsiu  rivers 

Susqaenauna  River,  Md.,  improvement  of^  above  and  below 
Havre  de  Grace 

Suwanee  River,  Fla.,  improvement  of 

Swanton  Harbor,  Vt.,  examination  of 

Swift  Creek,  K.  C,  examination  of 

T. 

Tallahatohee  River,  Miss. ,  improvement  of 

Tallnpoosa  River,  Ala.,  improvement  of 

Tampa  Bay,  Fla.,  improvement  of 

Tampa  Bay  and  Ola  Tampa  Bay,  Fla.,  channel  between,  ex- 
ammation  of  

Tan^ripahoa  River,  La.,  examination  of i •.... 

Tar  River,  Irom  Tarborongb  to  Rocky  Mount,  N.  C,  examina- 
tion of 

Tarrytown  Harbor.  N.T.,  examination  of 

Taunton  River,  Mass. : 

brid^  across,  at  Somerset ■ 

examination  of 

improvement  of 

Tohefancte  River  and  Bo^ue  Falia,  La.,  improvement  of 

Tohefuncte  River  and  Bogue  Falia  (Fal^kya),  La,  examination 
of 

Tchula  Lake,  Miss.,  imptovement  of. 

Teobe  Bayou,  La.,  examination  of 

examination,  from  mouth  to  St.MArtinsville 

examination,  with  view  to  pnttlu):  in  new  locks 

Telegraph  connecting  the  Capitol  with  the  Departments  and 
Government  Printing  Office,  Washington,  D.  C 

Tennessee  River : 

bridge  across,  at  Florence,  Ala 

improvement  of,  aboveChattanooga ....  

improvement  of,  below  Chattanooga 

Tensas  River  and  Bavou  Macon,  La.,  improvement  of. 

Terrebonne,  Bayou,  for  dredging  above  Houuia,  La.,  examina- 
tion of 

Terrebonne,  Bayou,  La.,  improvement  of 

Thames  River,  Conn.,  improvement  of 

Thunder  Bay  Harbor,  Mich.,  improvement  of , 

Thunder  Bay  River,  Alpena,  Mich.,  examination  of 

Tiokfaw  River  and  its  tributaries,  La.,  improvement  of 

Tickfaw  River,  La.,  examination  of 

Tic!onden)ga  River,  N.  Y.,  improvement  of — 

Tillamook  Bay  and  Bar,  Oregon,  improvement  of 

Toleilo  Harbor,  Ohio,  Improvomeut  of 

Tombigbee  and  Warriors  rivers,  Ala.,  and  Miss.,  improvement 
of 

Tombigbee  River,  improvement  of,  below  Vienna 

Tombigbee  River,  improvement  of,  from  Fulton  to  "Vienna  — 

Tombigbee  River,  Ala.,  improvement  of,  from  Walker's  Bridge 
to  Fulton 

Tombigbee  River,  Ala.  and  Miss.,  between  Vienna  and  Cotton 
Gin,  examination  of 

Tonawauda  Harbor  and  Nis^ra  River,  N.  Y.,  improvement  of 

Torpedo,  Patrick.  Auto-Mobile  coutrollable 

Totusky  River,  Va..  improvement  of 

Tradewater  River,  Ry.,  improvement  of 

Trail  Creek,  Ind.,  bridge  acro.Hs 

Trent  River,  N.  C,  improvement  of 

Trent  River,  from  Trenton  to  Upper  Quaker  Bridge,  N.  C, 
examinatiou  of 

Trinidad,  Cal.,  public  mooring  at,  examination  for  establish- 
ment of 

Trinity  River,  Tex.,  improvement  of 

Troiitberg  Harbor,  N.  Y.,  exumination  of 

Tiinlatin  River,  Oregon,  examination  of 

Tiickahue  River,  Md..  examination  of.. , 

Tug  Fork  of  Big  Sandy  River,  Kv.,  exaniin.ition  of 

Two  Brothern  (srlnMnuT),  removal  of  wreck  of 

Two  Rivera  Harbor,  Wis.,  imjirovemeut  of , 
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17. 

Umpqaa  Blver.  Orefcon,  improTement  of 

Unipqua River  between  Scott8biirj;h  and  Uart>  Rapids, Oregon, 
examination  of    

Umpqaa  Kirer.  Oregon,  between  Scottsbiirgh  and  the  mouth, 
examination  of • 

Union  Rlyer  and  Union  River  Bay,  Me.,  examination  of 

United  States  Commissiou.  ad  visor  j  to  tlie  Board  of  Harbor 
Commlsaioners  of  Pbiiadelplna.  Pa 

United  States  transport,  removal  of  wreck  of 

Upper  Columbia  River,  Wash.,  between  Wallula  and  British 
line,  examination  of — * 

Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  im- 
provement of  

Upper  Mississippi  River,  operations  of  snag-boats  on 

Urbana  Creek,  V  a.,  improvement  of 


Page. 


V. 


Vermillion  Harbor,  Ohio,  improvement  of 

Vemesobia  Freshet  Bank,  examination  of  Savannah  River, 

damage  to  the i 

Tidal  (and  Rondeway)  bavons,  removing  obsrructinns  from  . . 

Yinej'ard  Haven  Harbor,  Mans.,  improvement  of 

Yinevard  Haven  Harbor,  Mass.,  removal  of  wreck-schooner  i 

^imafrom... i 

Volusia  Bar,  Fla.,  improvement  of 


Wabash  River,  Ind.and  111.,  improvement  of,  above  Vincen- 


nes. 


Wabash  River,  Ind.  and  111.  improvement  of,  below  Vincennes 

Wabash  Railway  Company,  bridge  of,  across  M  isMMippi  River 

Wacoamaw  River,  N.  0.  and  S.  C,  improvement  of 

WandoRlvers,  S.  C.  Owendaw  and,  oxarainatiou  of 

Wappinger's  Creels,  N.  Y.,  exarainatiun  of 

Wappoo  Cnt.,  S.  C,  improvement  of 

Warebam  Harbor,  If  ass.,  improvement  of 

Ware  River,  Ya.,  examination  of 

Warren  River.  R  I.,  improvement  of 

WarriorRiver,  Ala.,  from  Tuscaloosa  to  Demopolis,  examina- 
tionof 

Warrior  and  Tombigbee  rivers,  Ala.  aod  Miss.,  improvement  of 
Warrior  River,  Ala 

Warwick  River,  Md.,  examination  of 

Washington  Aqueduct 

Washington  City  water  i»npply,  increase  of 

Washington  Monument,  Wanliington,  D.  C,  care  and  comple- 
tion of 

Wateree  Ri ver,  &  C,  improvement  of 

Water-gauges,  Columbia  River,  Oregon  and  Wash 

Water-gauges  on  the  Mississippi  River  and  its  priucipnl  trib- 
utaries   

Water-pipes,  fountains,  etc.,  Washington,  D.  C  • 

Waters  River,  Mass.,  examination  of 

Water  supply,  increase  of,  etc. ,  WMshIngt.on,  D.  C 

Water-way  around  Niagara  Falls,  examination  of — 

Water-way  between  Missinsippi  River  and  Berwick's  Bay,  ex- 
amination of  Bayou  Terrebonne,  etc.,  for 

Wale»>way  between  Xew  River  and  Swansborough,  N.  C,  ex- 
aminalion  of 

Water-way,  inland,  between  Beaufort  Harbor  and  N'ew  River, 
N.  C,  improvement  of 

Water-way,  inland,  between  New  Borne  and  Beaufort,  K.  C  . . . 

Water-way,  inland,  from  Chinooteague  Bay  to  Delaware  Bay, 
improvement  of 

Waukegan  Harbor,  HI.,  improvement  of 

Weir  River,  Mass.,  examination  of 

Wellfleet  Harbor,  Mass.,  impiovemeut  of 

Westport  Harbor,  Mass.,  examination  of 

WeHport  River,  Mass.,  east  and  wostbrancli  of,  examination  of. 

Wetipkin  River,  Md.,  examination  of 

Weymouth  River.  Mass.,  examination  of 

Wharf  at  Fort  Monroe,  Va.,  construct  Ion  of 

Wheeling  and  Harrisburg  Riiilw Ay  Company,  Itridgn  of,  ncross 
Ohio  River ." 

White  Oak  River.  N.  C.  oxamination  of 

White  River  Harbor.  Mfoi...  inipr<<vcment  of 

White  River,  Ark.,  improveiueut  of 
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White  Biver,  Ind.,  improvement  of 

White  Biver,  Ind..  bridgoM  aoroiie 

Wicomico  Biver.Md.,  examinfttion  of 

WUlamette  Biver,  Oregon,  improvement  of,  above  Portland  . . 
Willamette  Biver,  Lower,  Oregon,  improvement  of^  below  Port- 
land  

Willeta  Point: 

aeeignment  to  charge,  etc.,  departments  of  in*  strnction . 

Anto-liobile  controllable  torpedo 

estimates,  etc 

order  convening  board  of  officers  to  examine  and  report 
upon  torpedo  material 

post  at '. 

programme  of  study— sammer,  etc 

programme  of  Atudy,  etc.— winter 

report  of  board  on  Patrick  Auto  Mobile  controllable  tor- 
pedo  

tests  of  fuses 

Wilmington  Harbor,  Cal.,  improvement  of 

Wilmington  Harbor,  Del.,  improvement  of.  

WilsonHarbor,  N.  Y.,  improvement  of 

Windm ill  Island,  Philadelphia  Harbor,  removal  of 

Winthrop  Harbor,  Mass.,  improvement  of 

Winyaw  Bav.  8.  C,  improvement  of 

Wisconsin  Biver,  surveys  for  reservoirs  at  source  of. 

Wisconsin  (and  Fox)  rivers,  Wis.,  improvement  of 

Withlacooche  Biver,  Fla.,  bridge  across,  *tc 

Wiihlsooochee  Biver,  Fla.,  improvement  of 

Wreck: 

at  Algiers,  Kew  Orleans  Harbor,  La.,  removal  of 

in  Ashtabula  Harbor,  Ohio,  removal  of 

in  Bogue  Sound,  N.  C,  removal  of 

in  Buzzard*s  Bay,  removal  of 

in  Cambridge  Harbor.  Md.,  removal  of 

in  channel  fading  to  Hampton  Beads,  removal  of 

in  channel  to  Bsltimore  Harbor,  removal  of 

in  Choptank  Biver,  Md.. removal  of 

in  Hempstead  Harbor,  N.  Y.,  removal  of 

in  New  York  Harbor,  removal  of 

in  Paraunkv  Biver,  removal  of 

in  Pensacola  Harbor,  Pla.,*  removal  of 

in  Vineyard  Haven  Harbor,  removal  of 

Wrecks: 

in  Boston  Harbor,  removal  of 

in  Delaware  Bay  and  Biver,  removal  of 

in  Florida  rivers,  removal  of 

in  Growanus  Bay,  removal  of 

removal  of.  from  St.  John's  Biver,  Fla . . 

Wrecks  and  snags,  removing,  from  Mississippi  and  Missouri 
Bivera 

Y. 

Yadkin  Biver,  N.  C,  improvement  of 

Yadkin  Valley  Bailway  Company,  bridge  of,  across  Cape  Fear 

Biver 

Yaquina  Bay,  Oregon,  improvement  of 

Yasoo  Biver,  Miss,  improvemont  of 

Yellow  Bank  and  Chippewa  Biver,  Wis.,  iroprovemeot  of 

Yellowstone  National  Park,  oonstmotion  of  roads  and  bridges 

In 

Yellowstone  Biver,  Mont,  and  Dak.,  improvement  of 

York  Harbor,  Me.,  improvement  of 

York  Biver,  Va.,  improvement  of  

Youns*n  Biver  aud  its  tributary,  Klasknine  Biver,  Oregon,  ex- 

amiuatiun  of 
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